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INTRODUCTION 

The  Leatherwood  Creek  watershed,  Lawrence  County,  was  the 
first  Soil  Conservation  Service  demonstration  project  to  be  located 
in  Indiana* 

Th.ts  monograph  is  a  presentation  of  the  work  of  the  Soil  Con- 
servation Service  with  cooperating  farmers  and  the  results  of  the 
erosion  control  program  established  on  Leatherwood'  Creek  watershed* 

The  period  of  time  that  has  elapsed  since  the  program  started 
in  1935  has  been  too  brief  to  determine  definite  results  on  all 
phases  of  the  work*    It  is  possible,  however,  to  give  a  description 
of  the  area,  the    planned  program  of  adjustments  in  land  use  and 
erosion  control  practices  and  the  methods  of  procedure,  and 
installation  of  such  practices  on  farms*    From  the  results  accomplished, 
some  definite  conclusions  can  be  drawn* 

Information  presented  herein  has  been  obtained  by  the  technical 
staff  of  this  project  from  experience,  from  special  studies,  tests, 
surveys  and  observations  of  treatments  and  practices  used,  combined 
with  information  from  experimental  work,  with  the  hope  that  it  will 
prove  helpful  to  those  who  are  interested  in  the  practical,  effective 
and  economical  conservation  of  soil  and  moisture  in  districts  where 
the  soil,  climate  and  agriculture  are  similar* 


THE  AREA  AS  NATUEE  MADE  IT 
A  Land  of  Hills  and  Valleys 

Leatherwood  Creek  watershed  is  an  area  of  approximately  26,000 
acres,  located  in  the  northeast  part  of  Lawrence  County,  Indiana 
(fig*  !)•    The  maximxaa  width  is  5*2  miles,  the  length  lL|.  miles* 

It  is  drained  by  Leatherwood  Creek,  consisting  of  the  north 
and  south  forks,  which  en^ties  into  the  east  fork  of  "White  River* 

The  watershed  is  within  that  portion  of  southern  Indiana  ivhich 
Was  not  covered  by  glaciers,  as  shown  in  Figure  2;  therefore,  the 
land  has    long  been  subjected  to  the  weathering  action  of  the  elements 
and  running  water*    The  forces  of  nature  have  produced  a  thin  layer 
of  soil  -wiiich  now  covers  the  underlying  system  of  rocks,  known  as 
f^ssissipian  limestones*    The  most  widely  kaoim  of  these  limestones 
are  the  Mitchell,  Harrodsburg  and  Oolitic*    The  superior  qualities 
of  the  Oolitic  stone  for  building  purposes  are  generally  recognized* 

The  landscape  which  comprises  the  watershed  falls  into  two 
merging  physiographic  divisions  based  chiefly  on  topographic  con- 
ditions, namely  the  Norman  Upland  and  the  Mtchell  Plain  (U)^* 

Topography  in  the  northeast  portion  of  the  watershed  is  rep- 
resentative of  the  Norman  Upland*    A  characteristic  of  the  topography 
in  this  section  is  the  more  gentle  slopes  southward,  with  abrupt, 
steep  slopes  to  the  north,  bordering  the  narrow,  dissecting  stream 
Valleys • 

figures  in  parenthesis  refer  to  literature  citations  on  page  216. 
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A  maximi3m  elevation  of  800  feet  is  reached  in  the  eastern  part 
of  the  watershed*    Imirediately  underlying  the  surface  is  a  strata 
of  shale  and  sandstone  of  fine  grain  texture  forming  a  cap  rock 
o-ver  the  limestone* 

The  western  portion  of  the  watershed  lies  mostly  within  the 
Mitchell  Plain*    The  topography  of  this  portion  is  influenced  by  the 
strata  of  limestone  beneath  the  surface*    Figure  3  shows  a  typical 
■view  of  the  Mtchell  Plain  topography  in  the  watershed*    It  is  more 
\miformly  rolling,  with  some  broken    land  bordering  the  creek  valleys* 
As  is  characteristic  of  limestone  regions,  sinkholes  are  found  be- 
tween the  surface  waterways,  and  springs  are  common*    Mitchell  lime- 
stone outcrops  on  steep  slopes,  and  the  streams  are  down  to  rock 
bottoms*    The  soil  varies  in  thickness  from  a  few  inches  to  several 
feet* 

The  Land  Brougjit  Forth  Every  Living  Thing 
Growing  in  "ttie  moist  silt  loam  which  had  formed  throu^  the  ages 
was  a  mixed  vegetative  cover  of  trees,  shrubs,  vines  and  plants*  1/lfhen 
the  first  white  men  carrje  to  this  section,  they  found  a    land  covered 
with  unbroken  forests  of  the  beech,  maple,  tulip  poplar  type  with 
walnut,  ash,  hickory,  oak,  cherry  and  chestnut  covering  the  slopes 
and  ridge  crests*    Records  indicate  that  poplar  and  walnut  trees  reach- 
ing a  heigjit  of  more  than  100  feet  sind  a  diajceter  of  i|.  or  5  feet  were 
not  uncommon  in  this  area*    Associated  with  these  forest  trees  were 
shrubs  and  herbaceous  plants  such  as  spicewood,  witch-hazel,  dogwood, 
viburnum  and  grapes*    The  area  received  its  name  from  the  luxuriant 
growth  of  Leatherwood  shrubs  along  the  creek* 
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Figure  3»  A  view  looking  souliiieast  across  the  Leatherwood  Creek 
watershed,  from  a  point  on  State  Road  58 •  This  Fdtchell  Plain 
topography  -was  originally  covered  with  luxuriant  forest* 
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An  abuadfiuQce  of  midlife  was  found  in  this  enidroniiient*  Some 
of  the  mammals  knoiwn  to  have  been  in  the  area  were  opossim,  shrew, 
raccoon,  weasel,  mink,  otter,  skunk,  fox,  wildcat,  squirrel,  musk- 
rat,  rabbits,  deer  and  black  bear*    Birds  then  nimerous  but  extinct 
now  were  passenger  pigeon,  wild  turkey  and  ruffed  grouse*  Other 
birds  present  were  those  known  in  this  part  of  Indiana  today* 
Amphibians,  reptiles  and  fish  were  also  numerous*    Fishing  was  good 
in  the  water  holes    along  Leatherwood  Creek,  which  was  fed  by 
numerous  excellent  springs,  when  settlers  first  came* 

There  Vifas  Not  a  Man  to  Till  the  Soil 
Historians  record  that  Indian  camp  grounds  were  located  near 

the  present  site  of  Heltonville,  on  ihe  bluffs  and  within  easy  access 

of  water*    Only  wandering  bands  used  these  camp  sites,  most  likely 

on  hunting  and  fishing  expeditions* 

No  disturbance  of  the  vegetation  had  occurred  when  settlers  first 

came,  except  by  the  animals  and  birds  and  trails  made  by  roving 

Indians • 

THE  AREA  AS  ION  USED  IT 
The  Land  Was  Subdued 
The  first  settlers  in  the  area  were  of  Scotch    and  Irish  descent, 
coming  from  Kentucky,  Virginia  and  IJ^rth  Carolina*    Records  indicate 
that  this  section  was  first  visited  by    white  men  in  1816;  the  first 
settlement  was  made  in  I8I7  on  the  south  fork  of  Leatherwood  Creek  in 
Section  1  of  Shawswick  Township*    Hunters  and  trappers  were  attracted 
by  the  abundance  of  game  animals  "which  were  associated  with  the  forests 
and  streams* 
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M9n  with  families  oani©  to  bviild  homes  in  the  wilderness  and 
saw  the  magnificent  timber  as  material  for  shelter  and  fuel*  Numerous 
springs  bubbling  from  the  earth   -were  a  source  of  water,  and  the 
fertile  land  which  produced  so  abundantly  was  a  land  on  which  white 
men  could  live* 

Pleasant  Run  Tovmship,  in  the  eastern  part  of  the  watershed, 
was  formed  when  the  county  Tras  organized  in  1818»    In  1820,  23 
land  entries  had  been  made  in  the  township,  half  of  which  were 
within  the  Leatherwood  Creek  watershed* 

Shawswick  Township  was  one  of  the  first  five  in  the  county. 
Eighty-six  land  entries  had  been  made  in  this  township  by  1820,  re- 
flecting to  some  extent  the  attractiveness  of  this  part    of  the 
watershed  (2)» 

That  Leatherwood  Creek  was  a  more  continuous  flowing  stream  when 
the  area  was  first  settled  than  now  is  indicated  by  the  water  mills 
of  various  types  which  were  located  along  the  stream*    Early  in  the 
I820«s,  a  water  power  sawmill  was  located  about  a  mile  and  a  half 
southeast  of  Bedford.    In  a  short  tixne  another  sawmill  was  located 
above  this,  operating  for  a     niamiber  of  years*    Near  Erie,  a  water 
power  grist  mill  was  built  in  1852,  and  for  several  years  did  an 
extensive  business*    Sites  of  some  of  these    mill  locations  are 
evident  today,  as  rock  dajns  were  constructed  for  ponding  water  to 
operate  the  mills*    See  Figure  i;* 
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Figure  h»    Water  power  grist  and  sawmill  restored  and  in  operation 
in  Spring  L/5.11  State  Park,  LaT/rence  Coimty* 
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Bedford,  the  county  seat,  located  in  the  3outlr.»restsm  part  of 
the    watershed,  was  founded  in  1825»    A  few  industries  were  started 
here    early,  utilizing  the  products  of  forest  and  soil*    Among  the 
first  industries  were  a  distillerys  tannery;  woolen  factory;  cabinet 
and  coffin  factory;  a  hattery,  making  hats  from  furs  of  mink,  otter, 
beairer,  coon,  and  other  animals*    Sawmills,  a  flour  mill,  and  a  pork 
packing  plant  were  also  among  the  first  industrial  ventures  using 
products  of  the  soil*    These  industries  were  an  inducement  for  the 
settlers  to  clear  land,  kill  the  game,  and  grow  more  crops*  Com 
was  evidently  the  first  crop  produced  commercially*    Flat  boats 
built  on  nearby  Miite  River  and  Salt  Creek  were  used  to  ship  grain, 
flour,  whiskey  and  pork  as  far  as  New  Orleans*    The  boats  were  often 
sold  along  with  the  cargo* 

Blue  grass  was  first  brought  into  the  area  in  1820,  from  Kentucky, 
by  Stever  Younger,  a  pioneer  settler  in  the  vicinity  of  what  is  now 
laatherwood  Church*    It  has  grown  to  be  one  of  the  leading  pasture 
grasses  in  Indiana,  and  has  had  much  to  do  with  the  livestock  and 
dairy  enterprises  in  the  farming  systems  of  the  area*    Blue grass 
began  to  replace  trees  as  a  vegetative  cover  for  the  land,  and  many 
acres  which  were  cleared  and  cropped  for  a  few  years  were  allowed 
to  come  into  blue grass  for  pasture* 
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W«  C«  Latta  (3)  in  liis  "Outline  History  of  Indiana  Agriculture" 

states  that  "throughout  the  first  half  of  the  nineteenth  century  and 
even  later,  unconscious  or  at  least  unintentional,  soil  exploitation 
was  practically  universal  throughout  the  state*    ViTith  the  growing 
volume  of  production,  soil  impoverishment  was  accelerated*    At  first, 
worn  fields  could  be  left  to  undergo  a  slo?/,  natural  renewal  while 
freshly  cleared  new  ground  was  available*    As  the  area  of  virgin  soil 
diminished,  however,  more  constant  cropping;  became  the  rule,  varied 
only  by  the    occasional  resting  of  a  field  during  one  season,  called 
summer  fallovdng*    With  the  advent  of  the  cast-iron  plow  about  1830, 
the  steel  and  subsoil  plow  a  decade  or  two  later  and  the  chilled  plow 
in  1855*  deeper  and  more  thorough    tillage  was  employed  to  maintain 
crop  yields*    The  ill  effects  of  pioneer  farming  became  increasingly 
manifest  on  the  older  farms  of  the  state,  but  were  most  strikingly 
shown  on  the  hill  lands  of  southern  Indiana*" 

The  toTOL  of  Heltonville  was  platted  in  18i;5*  "by  Andrew  Helton, 
although  he  had  opened  a  store  there  in  1839*    A  tannery  was  one  of 
the  early  industries  at  Heltonville,  utilizing  chestnut  and  oak 
bark  and  pelts  of  the  wild  and  domestic  animals*    This  section  of 
the  watershed  was  covered  by  a  luxuriant  growth  of  timber*  Develop- 
ment was  slow  because  of  lack  of  transportation  facilities*    In  18i^.9- 
50,  the  principal  products  marks  ted  were  butter,  eggs,  poultry  and 
tallow*    ^utter  was  exchanged  at  8  to  10  cents  per  pound,  eggs  at 
6  to  9  cents  per  dozen,  chickens  10  cents  each  and  clover  seed 
15  per  bushel,  according  to  an  old  ledger  from  a  Heltonville  general 
store*    Changes  in  size  of  farms  from  this  period  to  the  present 
is  an.  interesting  economic  consideration  in  its  effect  upon  the 
number  of  farms  and  the  resulting  intensity  of  land  use*  See 


table  !• 


Table  !•    Contrast  in  size  of  farms  and  assessed  value,  showing 

percent  change  from  181+6-1956 • 


Year 

Change  1 

lBi+6 

1956 

percenu 

Size  farm,  acres 

520-o-7er 

15 

1 

-95 

160-520 

59 

ho 

2 

80-160 

h2 

85 

/102 

80-less 

55 

110 

/IO7 

Ifo*  of  farms 

11.9 

256 

/58 

Assessed  value 

Pleasant  Run  Twp. 

S2-^5/a 

^^5-I20/a 

500 

ShawsTiTick  Twp* 

$2-$1PA 

$io-5^U5A 

Uoo 
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The  Old  Order  Changes 

Changes  mark  the  path    of  progress  in  agriculture,  even  as  in 
other  pursuits  and  occupations* 

The  advent  of  the  railroad  into  this  territory  provided  an  outlet 
for  products  of  the  land»    Tr.e    variety  and  volume  of  land  products 
increased  rapidly*    It  appears  that  the  self-sufficing  type  of 
agriculture  changed  to  a  coiamercial  type  about  1870«    The  pioneer 
railroad  was  constructed  through  Lawrence  County  in  1851-1S53*  ^3ie 
second  road  was  built  in  1855-1857*    The  3edf ord-Bloomfield  rsdlroad 
was  contracted  for  in  ISTU*    These  roads  were  financed  largely  by 
local  capital  with  rigiht-of-way  donated  and  a  tax  on  the  townships 
through  vriiich    the  lines  were  rim»    Along  with  the  railroads  came 
county  roads* 

Heltonville  became  an  important  concentration  and  shipping 
point  for  timber  products,  especially  cross  ties*    The  practice  of 
trading  ties  for  merchandise  was  common.    Fifty  thousand    ties  have 
been  a  normal  annual  shipment  from  this  station*    There  is  one 
permanent  sawmill  in  Bedford  and  at  least  two  small  portable  outfits 
sawing  in  the  project  area  at  present*    -'^owever,    little  timber  is 
being  cut  to  support  these  mi lis • 
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Com  and  oats  were  the  principal    grain  crops*    Timothy  and 
clo-ver  were  seeded  in  the  oats  for  hay*    The  census  reports  of  I87O, 
compared  -with  1955         Shawswick  T07vnship,  shorr  that  approximately 
as  much  com  was  produced  in  this  area  in  I87O  as  now,  although  the 
land  in  farms  was  25  percent  less*    This  is  an  indication  of  the 
productivity  of  the  soil  65  years  ago« 

As  the  area  devoted  to  com  increased,  it  became  a  common  practice 
to  ralsB  com    stalks  into  windrows  and  bum  them  in  order  to  clear  the 
field  for  successive  crops*    Fields  which  had  been  idle  temporarily 
were  burned  off  to  destroy  weeds*    Leaves  and  brush  were  bumed  to 
clear  new  ground*    This  wholesale  destruction  of  organic  matter  was 
taking  a  toll  on  the  inherent  moisture  holding  capacity  of  the  soil* 
Probably  the  first  unfavorable  condition  noticed  by  the  farmer  was  some 
gully  erosion  and  the  loss  of  mellowness  of  the  soil*    Farmers  permitted 
the  gullied  fields  to  grow  up  in  briers  and  weeds*    After  a  few  years 
the  gullies  were  plowed  in  and  the  fields  cropped  again* 

The  first  grain  binder  was  used  in  the  area  about  1890*  Previous 
to    this  time    a  limited  amount  of  wheat  had  been  grown*    The  binder 
probably  contributed  to  a  more  diversified  type  of  farming,  as  meadows 
were  seeded  in  the  larger  acreage  of  small  grains* 

More  forage  consuming  livestock  were  introduced*    Some  famers  made 
a  practice  of  feeding  out  herds  of  cattle  which  they  would  accumulate 
from  nearby  growers,  thus  converting  forage  and  grain  into  more  valuable 
animal  products*    Vtlhile  the  mixed  type  of  farming  was  becoming  a  more 
coimnon  practice,  there    were  exceptions  to  the  practice  on  farms  operated 
on  the  share  or  cash-rent  system  of  tenancy*    In  some  instances  this 

type  of  farming  resulted  in  ruin  to  the  land  and  the  owner* 
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An  industry  of  great  importance  to  this  area,  which  entered  the 
picture  in  the  early  nineteen  hundreds,  was  the  commercial  use  of  lime- 
stone for  building  purposes*    The  advantages  of  "Bedford  stone"  in 
construction  came  to  the  attention  of  builders  throughout  the  nation 
and  shipioants  were  made  to  foreign  countries*    The  period  of  develop- 
ment of  stone  quarries  and  construction    of  mills  from  I9OO  to  1926 
was  a  period  of  industrial  activity  which  had  a  stimulating  effect 
on  the  social    and  economic  life  of  this  area*    The  increase  in  popu- 
lation of  Bedford  and  nearby  towns  created  a  demand  for  farm  products 
which  had  not  existed  before*    In  I9OO  the  population  of  Bedford  was 
about  9,000  and  in  1930,  16,000*    Dairying  and  poultry  raising 
developed  into  more  important  farming    enterprises  in  the  area* 

Ihe  demand  for  labor  in  the  limestone  industry  drew  farmers  and 
farm  labor  from  the  poorer  farms  into  town*    This  trend  was  beneficial 
insofar  as  intensive  farming  in  many  instances  was  replaced  by  part- 
time  farming,  and  labor  scarcity  reduced  the  acres  which  could  be 
cultivated*    Another  economic  and  social  effect  was  the  purchase  of 
small  farms  by  industrial  workers  during  this  period  of  hi^  wages* 
This  situation  helped  the  average  farmer  through  the  agricultural 
depression  period,  1920-1930*    However,  the  general  depression  peiiod, 
1930-36,  threw  these  landowners  out  of  industrial  employment,  back  to 
the  land,  which  resulted  in  intensive  farming  in  many  cases* 

Data  compiled  from  census  reports  for  Lawrence  County  shows  there 
has  been  but  slight  change  in  the  com  acreage  since  1870*  The 
acreage  and  yield  of  oats  have  decreased*    The  acreage  of  wheat  has 
declined  slowly  within  recent  years* 
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Althou^  corn  is  the  most  extensively  grown  crop,  local  demand 

consunes  more  "ttian  local  supply« 

According  to  the  Soil  Survey  Report  of  Lawrence  Coimty,  by 

Tharp*  Bushnell  and  Adams  (?)*  "Blue grass  is  well  distributed  through- 
out this  area  and  would  probably  become  the    dominant  growth  on  the 
brown  alluvial  soils  were  these  not  so  generally  in  cultivation* 
This  valuable  pasture  grass  seems  less  abxmdant  than  formerly  and 
its  weak  growth  or  entire  absence  in  many  pastures  is  noticeable* 
This  may  be  due  to  overgrazing,  lack  of  humus    in  many  old  fields 
and  in  some  measure  to  soil    acidity*    Inuring  the  dry  season  of  1922, 
scanty    groivths  of  lespedeza  were  observed  in  parts  of  the  county*" 

The  census  returns  for  1879  report  an  expenditure  in  the  county 

of  |10,518  ^or  comnercial  fertilizer*    The  first  commercial  fertilizer 

was  used  in    the  project  area  in  1880,  according  to  reports  of  old 

residents© 

The  first  Lawrence  Coimty  agricultiiral  agent  in  his  report 

for  1917  says,  "Nature  has    made  our  soil  a  serious  problem,  and  it 
can  best  be  met  by  the  increased  production  of  legumes,  especially 
alfalfa,  the  establishment  of  many  soils  into  good  permanent  pastures 
to  prevent  soil  erosion  •••••  the  application  of  limestone  and  phosphate 
fertilizer*    Alfalfa  acreage  has  been  increased  in  the  county  from 
800    acres  in  1915    to  5*000  acres  in  1917*    This  large  increase  in 
alfalfa  acreage  resulted  from  demonstrations  and  special  work  towards 
the  establishment  of  the  crop  in  Lawrence  County* 

"Vihen  war  was  declared  in  April  1917*  a  series  of  increased 
production  neetings  were  held  in  the  county  •••••As  a  result,  the 
wheat  acreage  was  increased  55  percent,  the  rye  acreage  20  percent, 
the  com    acreage  2i+    percent  above  the  past  year*" 

The  1919  report  states  that  500  tons  of  commercial  fertilizer 

and  1,000  tons  of    agricultural  linBstone  were  used  in  the  county* 
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linBstone  wa^  first  used  in  the  project  area  about  1909»  It 
is  resisonable  to  assume  that  the  use  of  better  practices,  including 
liming,  fertilizing  and  gromng  alfalfa,  kept  pace  in  the  project 
area  vdth  the  county  as  a  whole*  In  1919  there  were  6,I|.00  dairy- 
cows  in  the  county  with  8,700  beef  cattle  •  Seventy-nine  and  two- 
tenths  percent  of  the  farms  were  operated  by  owners,  1  percent  by 
managers,  19 percent  by  tenants* 

The  first  creajnery  buying  milk  wholesale  and  selling  retail  in 
Bedford  was  started  about  1915*    ^ow  there  sire  two  creameries  in 
Bedford,  taking  whole  milk  and  cream  from  producers  in  the  area 
and  manufacturing  dairy  products* 

Education  facilities  in  the  area  rank  hi^,  with  three  high 
schools  —  in  Heltonville,  Bedford  and  Shawswick  Township*  With 
good  roads  and  school  bus  transportation  they  are  wi1±dn    reach  of 
all  farm  children*    An  important  part  in  rural  life  eind  education 
in  conservation  work  has  been    played  by  i^-H  clubs* 

It  is  possible  to  visualize  partly  the  great  changes    in  natural 
conditions  of  the  soil,  vegetation  and  animal  life  Y^ich  have  occurred 
in  the  area  as  a  result  of  the  agricultural,  economic  and  social 
demands  made  by  men* 

The  records  show  that  25  to  50  percent  of  the  original  soil  has 
gone  where  primeval  forests  once  flourished,  dry  stream  beds  glare  in 
the  summer  sun  where  flowing  springs  once  watered  them,  numerous 
species  of  vegetation  and  animal  life  have  been  eliminated  and 
substitutions  made,  all  within  the  past  100  years  of  settlement  and 
human  occupation* 
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The  limit  has  probably  been  reached  in  this  exploitation  period* 
Residents  of  the  area  must  now  by  study  of  the  conditions  try  to 
recognize  and  solve  the  problems  of  land  use» 

THE  AREA  Ab  FOUND  3Y  THE  SER7ICE 
Se  lection 

The  Leatherwood  Creek  Tratershed  was  selected  as  a  suitable 
demonstration  area  after  consultation   with  various  state  agencies 
interested  in  the  major  objectives  of  the  Service*    The  main  purpose 
of  the  project  was  to  aid  cooperating  farmers    in  bringing  about 
proper  adjustments  in  land  use,  followed  by  adoption  of  effective 
methods  for  soil  and    moisture  conservation* 

Cooperative  action  between  farmers  and  the  Service  tests  erosion 
control  measures  under  actual  conditions  for  effectiveness,  practicability, 
and  economic  soundness*    In  addition,  it  affords  opportunity  for  im- 
provement of  measures* 

Leatherwood  Creek  watershed  was  a  well  defined  area  for  such  a 
project*    Its  topography,  soil  types,    climate  and  t^^-^s  of  farming 
were  representative  of  part  of  the  unglaciated  area  in  southern 
Indiana,  where  moderate  sheet  erosion  and  occasional-to-frequent 
small  gully  erosion  have  caused  widespread  damage*    Figure  5  shows 
the  project  area  in  respect  to    the  type  of  farming  area  in  which 
it  is  located  (10)* 
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An  economic  and  social  problem  in  this  coranunity  contributed 
to  the  desirability  of  locating  the  project  in  Bedford.  Reduced 
activity  in  the  stone  industry  during  the  depression  years  had 
created  a  need  for  an  emergency  "work  program* 

In  locating  the  project  and  office  in  Bedford,  consideration 
was  given  to  the  convenience  of  administrative  and  technical  super- 
vision of  11  CCC  camps  engaged  in  erosion  control  work  in  southern 
Indiana  at  the  time* 

After  the  area  was  selected,  a  project  manager  was  designated, 
-viho  with  technical  and  clerical  personnel  began  work*    Aerial  photo- 
graphs of  the  watershed  were  made  to  provide  the  basis  for  surveys 
and  studies  of  erosion  conditions  and  agricultural  practices* 

The  Climate 

The  project  area  is  located  in  the  south  central  climatic 
region  in  Indiana*    Figures  6A,  B,  C  and  D  show  the  climatic  sub- 
divisions now  recognized  in  Indiaaa  and  rainfall  data  pertaining 
to  this  climatic  region  (8)* 

Data  on  rainfall  intensi-ty  are  significant  in  the  study  of 
erosion*    Intensity  may  be  more  important  than  the  amount  since  an 
excessive  short  rain  cannot  be  absorbed  rapidly  by  the  soil  in 
this  area* 

Rainfall  and  temperature  data  adaptable  for  use  on  the  Leatherwood 
project  were  available  from  a  Weather  Bureau  Station  on  the  Purdue 
Station  Farm,  near  Bedford  and  are  shown  in  table  2« 


I 
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-Indiana  climatic  regions  and  —Distribution  of  precipitation 

subregions  from  October  to  May 

  Figures  show  total  inches,  based  on  all  avail - 


Figure  6A» 


Figure  6B. 


Figure  6C. 


Figure  6D« 
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Table  2»    Average  monthly  and    annual  rainfall  and  temperature  at 
station  near  Bedford,  Indiana.    Twreniy-year  record* 


MDnth 

Rainfall 
inches 

No.  days 
with  more 
than  .01  m. 

Average 
rainfall 
per  rain 

Snowfall 

inches 

Average 

tempera- 

ture 

January 

3*30 

8 

.1+1 

3.5 

31.6 

Febiniary 

2.82 

8 

.35 

3.7 

33.2 

March 

i;»02 

8 

.50 

1.3 

I1I+.2 

April 

5.89 

8 

.1+9 

0 

51+.1 

May 

3.65 

9 

•i+1 

0 

65.9 

June 

i+.io 

9 

.1+6 

0 

73.5 

July 

2.58 

6 

43 

0 

77.1 

August 

3.85 

7 

.51+ 

0 

75.5 

Septembe: 

•  3.1+7 

7 

.50 

0 

68.9 

October 

3.73 

6 

.63 

0.5 

57.3 

i'iovember 

3.55 

7 

.51 

o.i+ 

1+5.1 

December 

3.75 

8 

.1+7 

3.3 

35.0 

Total 

U2.72 

91 

12.5 

5I+.9 
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The  average  rainfall  is  shown  to  be  U2»7  inches  with  52*7 
percent  falling  in  the  growing  season,  from  -^pril  to  September*  Low 
rainfall  and  higji  temperature  in  July  and  August  are  detrimental  to 
crops  and  permanent  pastures*    The  periods  of  heavy  rainfall  in 
October,     Noirember  and  January  are  a  factor  for  consideration  since 
at  this  season  vegetation  is  inadequate  for  protection  or  may  not 
be  present  at  all*    The  frequent  occurrence  of  heavy  rains  in  the 
spring,  during  seed  bed  preparation,  is  an  important  factor  TBihen  en- 
tire slopes  are  exposed  by  plowing*    The  quantity  of  rain  which  falls 
during  each  rain  and  the  period  in  which  this  rain  falls  is  of  ex- 
treme importance  in  an  erosion  control  program,  as  the  ways  and 
means  of  controlling  and  retarding  run-off  by  the  use  of  vegetation 
changes  with  the  seasons* 

Reports  nhow  that  within  the  past  20  years  at  Bedford,  periods 
of  intense  rain  occurred,  ranging  from  1  to  2*5    inches  during  an 
hour*    The  mean  annual  temperature  at  Bedford  is  5^*2'^ •    The  mean 
maximum  is  88*3^  iii  July,  the  mean  minimum  is  22*^  in  January,  a 
range  of  60«3°»    Th.©  average  date  of  the  last  Idlling  frost  in 
spring  is  April  18*    The  average  date  of  first  killing  frost  in  fall 
is  October  ll^,  providing  an  average  growing  season  of  180  days*  The 
snowfall  is  comparatively  light,  and  the  ground  is  covered  an  average 
of  15  days  per  year*    Alternate  freezing  and  thawing  loosens  the 
soil  and  plants  mnter  kill    easily  as  a  result  of  heaving*  These 
climatic  conditions  are  important  considerations  in  combating  soil 
loss  from  erosion* 
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There  have  been  unusual  weather  conditions,  which  have  contributed 
to  erosion  conditions,  such  as  the  abnormally  heaT/y  rainfall  in 
March,  April  and    May  of  1927  when  22 .3  inches  of  rain  fell;  January 
1937  -when  rain  fell  for  ih  days,  a  total  of  ih  inches  for  the  month. 

Periods  of  prolonged  drouth,  i^ich  destroy  vegetation,  occur  at 
intervals  exposing  the  land  to  the  erosive  action  of  rainfall*  The 
drouth  of  1930*  with  only  27 inches  for  the  year,  was  the  driest 
on  record* 

The  Conservation  Survey 
The  conservation  survey  was  a  physical  land  inventory,  showing 
the  land  conditions  existing  at  the  time  of  survey*    It  gave  four 
major  kinds  of  data: 

(1)  Amount  and  kind  of  erosion 

(2)  llie  kind  of  soil,  or  the  soil  types 

(3)  The  degree  of  slope 

(I4.)    Present  use  of  the  land,  as  cultivated,  pasture, 
timber  or  idle* 

The  field  survey  was  on  a  scale  of  10  inches  equals  1  mile, 
and  the  base  maps  used  were  aerial  photographs*    Field  work  was  started 
October  15,  1955  smd  completed  in  June  1936*    Actual  field  information 
was  obtained  by  walking  close  enough  to  see  all  surface  features  and 
to  study  all  soil  conditions*    The  resulting  conservation  survey 
map  showed  conditions  having  a  practical  application  for  farm  planning* 
The  following  is  a  field  legend  used  at  the  time  of  mapping* 
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Legend  for  conservation  survey  maps* 
SLOPE 


A  0-3^ 

B  3-8^ 

BB  8-12^ 

C  12-20^ 

D  205^  and  over 

SHEET  SROSION 

No  apparent  erosion 
2©       Up  to  25$^  topsoil  removed 
3»       2^'30fo  topsoil  removed 
h*       75~1C)Q^  topsoil  removed 
5»       Sheet  erosion  into  parent 
material* 

GULLY  EROSION 

Y»       Less  than  3  gullies  per 
acre 

8«       "^^re  than  3  gullies  per 
acre 


(T)  (8)  (9)  Cannot  be  crossed  by 
machinery 
TV,  8V,  9V.    Penetrated  "C" 
horizon 

LAJMD  AI^  CROP  USE 


P  -Pasture 

P2  -Good  pasture 

P3  -Fair  pasture 

Pi4  -Poor  pasture  , 

F  •Forests 

Fl  -Young  growth 

F2  -Second  groTfrth 

F3  -Selection  woods 

Fk  -Old  grovrth 

F5  -Cut  over  area 

X  -Idle  land 

XI  -Idle  cultivated  land 
xU  -Brush  land 

Lo  -Fallow  land 

Ul  -Alfalfa 

L13  -Sweet  clover 

L15  -Lespedeza 

L22  -Clover  meadow 

L53  -Grass  meadow 

ih  -Row  crops 

L5  -Close -growing  winter  crops 
16  lose -growing  summer  crops 

L7  -Horticultural  crops 


ORDER  OF  SYIv-IBOL 

Soil  type  -  land  use 
Slope      -  erosion 

or 

BB  -'"T 
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The  soil  type  legend  shovm  below  differs  slightly  from  the 
original  field  legend  due  to  the  final  correlation  of  soil  types* 
The  soil  types  sho"wn  are  in    accordance  with  the  correlation* 
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Bedford  silt  loam 

h 

Hagerstown  silt  loam 

6 

Hagersto-wn  stony  silt  loam 

3 

HagerstoTwn  silt  loam*  shallow  jdiase 

31 

Guthrie  silt  loam 

32 

LaTn:ence  silt  loam 

3U 

Dunmore  silt  loam 

k6 

Musldngum  silt  loam 

1*2 

Tilsit  silt  loam,  valley  phase 

2h 

Monongahela  silt  lo8,m,  collu-vial  phase 

26 

IfcGary  silt  loam 

9U 

Princeton  fine  sandy  loam 

5U 

Huntington  silt  loam 

55 

Huntington  very  fine  sandy  loam 

63 

lielvin  silt  loam 

Figures  7A  and  JB  show  an  aerial  photograph  of  a  portion  of 
the  watershed  with  accompanying  mapping  symbols  and  the  same  area 
as  photographed  on  the  ground* 
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Ficr.TB  ~  Same.  Landscape    as  shown   in   Aerial   Photo&raph  .  Correspondin© 
Numbers    as    ®,  @,   represent    1dlnt»ca\_    Ground  Points. 
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Erosion* 

Two  kinds  of  water  erosion  were  mapped,  sheet  and  gully*  Sheet 
erosion  is  the  removal  of  a  more  or  less  uniform  layer  of  soil 
mterial  by  water  action*    Classes  of  erosion  with  sumbol  numbers  are 
defined  in  conservation  survey  legend*    Gully  erosion  is  the  formation 
of  definite  waterways  or  channels  that  are  not  obliterated  by  normal 
tillage  operations*    Sheet    erosion  is  detennined  by  comparison  of 
the  depth  of  topsoil  on  uncleared  or  virgin  forest  areas  with  areas 
subject  to  cultivation,  compared  under  similar  degrees  of  slope  and 
soil  "type*    Gullies  were  mapped  as  described  above*    The  gully 
symbols  7        8  were  always  used  in  conjunction  with  sheet  erosion 
symbols,  as  57  "  hQ*    Symbol  9  was  used  alone* 

The  acreage  and  proportionate  extent  of  the  various  classes 
and  degrees  of  erosion  as  revealed  by  the  conservation  survey  on 
the  watershed  are  shown  by  data  on  table  3»    These  data  indicate  that 
an  average  of  5  inches  of  topsoil  has  been  lost  from  the  sloping, 
cultivated  land  since  farming  began  in    the  watershed,  less  than 
100  years  ago*    Three  inches  of  topsoil  per  acre  represents  about 
I4OO  tons*    An  illustration  of  sheet  erosion  on  the  ridge  and  slopes 
with  gullies  forming  in  the  natural  depressions  is  shown  in 
Figure  8* 
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Table  5«    Acreage  and  extent  of  the  classes  aad  degree  of  erosion 
in  the  Leathervrood  Creek  watershed  area* 


y^xass  anu 
type  symbol 

Degree  of  erosion 

Acres 

Percent 

1 

No  apparent  erosion 

270 

1.1 

/ 

Recent  deposits 

190 

.8 

2,27 

Slight  erosion 

15,71+3 

51+ .9 

3,37 

Moderate  erosion 

7,8U5 

51-5 

58,33,337 

Moderate  to  severe  erosion 

2,2L|.8 

9*0 

338,U,U7 

Severe  erosion 

597 

1+8,9 

Very  severe  erosion 

137 

•5 
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Figure  8«    A  field  near  Bedford,  showing  all  types  and  degrees  of 
erosion  resulting  from  lack  of  control  measures* 


* 


V 
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Soils* 

Soils  are  classified  on  characteristics  found  within  the  soil 
body*    Soil  forming  forces  influence  characteristics,  but  the  classi- 
fication criteria  are  the  characters  found  within  the  soil*  When 
similar  characteristics,  such    as    number  and  thickaess  of  horizons, 
texture  (except  surface  texture),  parent  material,  and  associated 
factors  are  found  to  be  similar,  the  unit  of  classification  is  called 
soil  series* 

Soil  type  differs  from  soil  series  only  in  the  surface  texture* 
The  soil  type  is  the  unit  used  for  detailed  mapping*    The  important 
soils  mapped  within  this  area  are  residual  from  limestone,  that  is 
weathered  from  the  rock  in    place*    For  the  most  part,  they  are  deeply 
weathered  or  leached*    Two  major  groups  or  catena  are  recognized: 

1*     Soils  derived  from  pure  limestone  (absence  of  chert) 
2*     Soils  derived  from  injure  limestone  (presence  of  chert) 
In  addition  to  these  groups  are  found  a  residual  sandstone  group, 
first  and  second  bottom  soils  and  a  small  area  of  wind-blown  sand* 
Important  characteristics  and  extent  of  soil  types  mapped  in  the 
watershed  are  shown  by  data    in  table  1;* 

!iypical  profiles  of  the  two  major  groups  are  shovjn  in  figures 
9A  and  9B« 
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Slope » 

The  degree  of  slope  or  the  steepness  of  the  land  is  determined 
in  the  field  by  the  use  of  an  Abney  hand  level*    The  percent  of 
slope  is  read  directly  from  the  scale  on  the  instruiiient*  By 
percent  of  slope    is  meant  the  rise  or  fall  of  a  land  surface  in 
a  given  100  feet*    For  example,    if  there  is  a  difference  of  5 
feet  in  elevation  between  two  points  (100  feet  apart),  the  percent 
of  slope  is  5  percent* 

Since  slope  conditions  are  so  closely  related  to  run-off 

and  erosion,    and  also  fanning  practices,    the  following  slope 

classification,  limits  and  their  definitions  were  used,  being 

designated  in  the  symbol  by  capital  letters  A,  B,  BB,  C,  D* 

All  slope  conditions  were  determined  in  the  field  at  the  time  of 

2 

mapping  in  conjunction  with  the  other  factors  • 


Definitions  taken  from  "Procedure  for  Making  Soil  Conservation 
Surveys"* 


A»  0-5  percent  —  ComparatiTrely  level  areas  upon  which 
there  will  be  a  uunimuni  of  erosion  under  normal  conditions 
of  tillage* 

B,  5-8  percent       That  range  of  slope  above  the  A  group 
upon  -vviiich,  under  prevailing  conditions  of  use,  erosion  is 
active  on  areas  in  cultivation  but  on  which  effective  control 
measures  can  be  established  and  still  permit  the  gromng  of 
clean-tilled  crops*    (For  field  use  this  slope  classification 
was  divided  into  B  and  BB)« 

BB,  8-12  percent  —  Slopes  on  which    clean-tilled  crops  may 
be  grown  if  more  effective  measures  axe  used  than  on  B  slopes* 

12-20  percent  —  Those  slopes  on  which  clean-tilled 
crops  should  not  be  grown  but  which  may  be  used  for  legumes^ 
pasture,  and  other  close-growing  crops,  if  planted  to  provide 
covsr  throughout  the  year» 

D,  over  20  percent  —  Those  slopes  which  are  too  steep  to 
permit  effective  erosion  control  if  in  cultivation* 
Table  5  shows  the  distribution  of    slope  classes  in  the  watershed 
and  the  degree  of  erosion  occurring  on  each  class  of  slope* 

A  study  of  the  data  reveals  that  the  amount  of  moderate  to  severe 
erosion  increases  progressively  through  the  slope  range  up  to  20 
percent,  that  on  slopes  of  12  to  20  percent  the  amount  of  severe  and 
very  severe  erosion  is  comparatively  greater  than  on  other  slope 
classes*    The  most  severe  erosion  has  occurred  on  C  slopes,  iiie 
average  loss  being  56*5  percent  on  these  slopes*    The  average  loss 
on  BB  slopes  was  50*8  percent  and  on  B  slopes,  17*9  percent* 
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Although  the  steepness  of  slope  is  of  primary  importa^ice  in 
classification  other  characteristics  are  of  in^ortance  such  as 
length,  uniformity,  direction  and  pattern*    These  additional 
characteristics  must  be  considered  in  developing  plans  for  erosion 
control  and  proper  land  use* 

Cover  or  land  use* 

Another  factor  mapped  was    land  use  which  shows  a  permanent 
record  of    vegetative  cover  for  the  year  in  which  the  survey  was 
made*    It  shows  the  amount  of  cropland,  idle  land,  pasture  aind 
tiznber  land*    Class  F,  woodland,  includes  land  with  UO  percent 
or  more  of  the  ground  covered  by  shade  of  trees  of  any  age*  Areas 
with  less  than  hO  percent  crown  density  were  not  mapped  as  wood- 
land*   The  pasture  quality  is  determined  in  relation  to  average 
pasture  conditions  for  the  watershed*    Cover  areas  were  delineated 
in  the  same  way  as  other  factors*    Symibols  used  in  mapping  land 
use  and  cover  are  shown  in  legend  for  conservation  survey  maps* 

Data  in  table  6  indicates,  the  distribution  of  land  use  and 
associated  erosion  on the  watershed* 

Fig\ire  10  shows  a  field  on  Leatherwood  Creek  project  farm, 
near  Heltonville*    The  soil  is  derived  from  impure  limestone* 
The  slope  averages  about  12  percent*    The  field  was  covered  wi-tii 
excellent  Kentucl^r  blue  grass  25  years  ago,  according  to  a  farmer 
operator*    About  20  years  ago  the  sod  was  turned  under  and  ihe 
field  was  cropped  to  com  v/ith  severe  gully  erosion  resulting* 
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Figure  10«    A  field  on  a  Leatherwood  Creek  project  farm,  near 

S-eltonville*  Soil  derived  from  impure  limestone.  Twelve  percent 
slope*    Very  severe  erosion  has  resulted  from  improper  land  use* 


1*2 

Economic  and  Social  Factors  Affecting  Erosion 

Of  equal  in5>ortance  to  the  physical  factors  such  as  soil  type, 
slope  and  erosion  and  related  land  use,  considered  of  fundamental 
importance  in  planning  a  program  of  wise  land  use  and  essential 
erosion    control  practices,  are    the  economic  and  human  factors* 

Vftiile  the  farmer  is  interested  in  conserving  soil  for  future 
generations,  at  the  same  time  he  is  in  the  farming  business  primarily 
to  mice  a  living  for  the  present*    Therefore,  it  was  essential 
that  a  survey  of    the  economic  and  human  factors  be  made  and  the 
findings  analyzed  before  atteii5>ting  to  develop  a  program  for  the 
area  or  for  individual  farms* 

The  survey  from  which  economic  and  social  factors  were  determined 
was  made  on  h3  fanas  in  the  Leatherwood  Creek  watershed  covering 
operations  for  the  year  1935*    They  represented  19  percent  of  the 
watershed  acreage  and  16  percent  of  the  number  of  farms,  typical 
as  to  size,  soils,  topography  and  farming  practices* 

The  information  was  needed  to  help  determine  the  plan  of  work 
for  the  area;  to  fit  the  general  plan  to  the  needs  of  the  individual 
farms;  and  to  study  the  effects  of  the  application  of  the  plan,  and 
to  determine  what  changes,  if  any,  were  needed*    The  survey  was 
summarized  and  analyzed  by  the  farm  management  technicians  of  the 
Service  and  Purdue  University  staff  from  Titiich  much  of  the  following 
data  was  obtained* 


k5 

Number  and  size  of  faTins* 

During  a  period  of  90  years  there  has  been  an  increase  of  58 
percent  in  the  nuniber  of  farms  in  the  project  area*    The  trend  has 
been  toward  smaller  units,  the  major  changes  to  farms  of  160  acres* 
In  18i}j6  the  average  size  of  farms  in  the  project  area  of  25»028  acres 
was  171  acres  as  compared  to  the  average  of  106  acres  in  1936« 

Changes  in  size  of  farms  were  brought  about  by  increased ppulati on 
and  division  of  large  holdings  among  heirs  and  removal  of  the  timber 
resources*    A  gradual  increase  in  the  population  of  the  area  and 
surrounding  communities  is  shown  by  the  census  reports,  althougjh 
a  large  percentage  of  the  increase  in  the  county  occurred  in  towns, 
as  industries  developed* 

Farm  organization* 

To  show  the  differences  in  farm  organization  which  made  some 
farms  pay  better  than  others,  data  and  tables  used  will  contain 
averages  for  the  10  high  income  and  the  10  low  income  farms  as 
well  as  the  average  for  the  h3  surveyed* 

Land  use*    In  farm  organization  land  use  is  a  factor  contribut- 
ing to  erosion*    The  1935  farm  business  survey  revealed  that  the 
average  farm  had  about  I4.O  percent  of  the  farm  in  cropland,  52 
percent  in  pasture,  h  percent  in  woodland  and  h  percent  in  miscellaneous 
uses*    Approximately  35  percent  of  the  cropland  was  in  com,  25 
percent  in  legume  hay  and  a  total  of  ^•h  percent  of  the  cropland 
was  being  used  for  the  production  of  close-growing  crops,  such  as 
hays,  grasses  and  small  grains* 


In  comparing  the  crops  grown  on  the  10  high,  and  10  low  income 
farms,  it  would  seem  tliat    the  higji  groups  were  following  a  better 
cropping  program,  both  for  providing  livestock  feed  aad  for  erosion 
control*    Althougih  the  high  group  was  producing  more  com,  they  were 
fall  seeding  more  of  the    com  land  to  wheat,  providing  the  land  with 
winter  protection*    Less  timothy  and  more    legumes  were  grown  by  the 
high  group*    Eleven  times  as  much  alfalfa  and  three  times  as  much 
clover  and  mixed  hay  was  being  groT,vn*    The  low  group  had  over  two 
times  as  many  acres  of  soybeans,  which    have  been  shown  to  be  an 
erosion  inducing  crop*    The  greater  soybean  acreage  seemed  to  be 
influenced  by  the  soil  type  and  natural  productiveness  of  the  soils* 
The    10  low  income  farms  were  practically  all  located  on  the  iii5)ure 
limestone  soils*    More  open  permanent  pasture  was  being  provided  on 
the  high  income  farms,  althou^  the  low  income  group  had  a  larger 
total  pasture  acreage,  because  of  a  large  percentage  of  woods  pasture* 
Less  protected  woodland  was  found  on  the  hi^  income  group,  largely 
because  the  better  soils  were  higher  producing  sind  the  percentage 
of  total  woodland  was  less* 

Pastures  in  the  project  area  were  of  higher  quality  than  for 
the  county  as  a  whole,  as  shown  by  the  AAA  appraisal  of  carrying 
capacity  of  h*6  acres  per  animal  unit  in  the  county*    The  hi^  10 
farms  had    more  livestock,  so  it  could  be  assumed  their  pastures 
were  of  higher  quality,  since  they  required  fewer  pasture  acres  per 
animal  unit  than  the  low  10* 


h5 

Liirestock  enterprises*    Li-vestock  enterprises  on  farms  surveyed 
in  the  area  contribute  to    higher  incomes  and  a  better  conservation 
program  is  indicated  by  the  fact  that  the  higher  income  farms  were 
more  heavily  stoclsBd,  carrying  twice  as  many  cattle,  hogs  and  poultry 
units  as  the  lower  income  group*    The  average  farm  had    20  animal 
units  of  livestock* 

The  quality  of  stock  on  the  area  was  of  fair  grade  with  some 
purebred  herds*    Seventy-six  percent  of  "Uie  cash  income  on  the  h3 
farms  was    from  livestock,  with  more  than  one-third  from  dairy 
products,  which  were  sold  mainly  as  whole  milk  and  cream,  with  those 
selling  whole  milk  generally  obtaining  the  greatest  returns  per  cow* 

Size  and  volume  of  business*    The  size  and  volume  of  business 
was  one  of  the  chief  factors  affecting  income  and  certainly  was  a 
factor  in  determining  how  well  the  land  was  cetred  for«    The  outstand- 
ing difference  between  the  hi^  and  low  income  groups  was  the  gross 
income  per  acre  and  the  gross  income  per  1 1,000  invested*    The  high 
and  low  groups  had  about  the  same  number  of  crop  acres  per  animal 
unit  on  the  average*    Since  the  hi^  group  had  more  livestock  per 
100  acre  farm,  they    apparently  have  made  a  better  use  of  the 
cropland,  had  higher  crop  yields,  had  more  productive  pastures  and 
purchased  more  feed  than  the  average  in  the  low  group* 

A  small  number  of  farms  were  highly  specialized,  retailing  hoiag 
produced  dairy  and  poultry  products  in  Bedford*    The  sources  of 
miscellaneous  receipts  were  chiefly  labor  and  AAA  benefit  payments* 
Only  a  small  amount  of  crops  were  being  sold  from  the  farm* 


The  average  labor  income  on  the  10  high  income  farms  -was  |1195* 
the  10  low  income  averaged  the  U5  averaged  |5U8»    The  farms 

of  lower  income,  lower  productivity  and  yields  were  usually  associated 
with  soils  derived  from  impure  limestone  and  sandstone*  Yields 
from  crops  on  the  10  high  income  farms  averaged  more  per  acre  on  all 
crops  than  the  low  group*    See  table  7« 

Cropping  systems  •    In  the  area  as  a  whole  the  need  of  a  better 
fertility  and  cropping  program  was  becoming  apparent*    Cue  to  frequent 
clover  failures  in  recent  years  the  rotations  were  indefinite,  al- 
•tiiou^  generally  a  3-y©ar  rotation  was  planned*    Ikny  of  the  poorer 
pastures  were  old  crop  fields  thrown  out  of  cultivation  without  much 
consideration  given  to  establishment  of  a  desirable  type  of  vegetabion* 

In  the  attempt  to  produce  grain  needed  on  the  average  farm,  land 
which  was  not  adapted  for  grain  production,  as  indicated  by  relatively 
low  com  yields,  was  used  for  grain  production*    This  resulted  in 
a  deficit  of  high  quality    roughage,  and  consequent  high  feed  pro- 
duction costs*    By  using  some  of  this  land  for  legume  roughage  and 
substitution  of  this  type  of  feed  for  some  grain  in  the  ration  it 
became  possible  to  follow  a  better  land  use  program*    Experience  in 
the  area  has  indicated  that  high  quality  roughage  can  be  substituted 
for  a  part  of  the  grain,  on  most  farms,  without  sacrificing  efficiency 
in  production*    In  spite  of  this  practice  considerable  grain  had  to 
be  purchased  on  the  farms*    Some  hay  was  also  purchased*    The  survey 
data  showed  that  more  grain  and  less  roughage  was  being  fed  on  the 
average  farm  than  necessary  for  most  economical  production* 


Table  7»    Yields  of  crops  on  high,  low  and  average  incoine  groups* 


Crop 

fTtl^  

JLU 

T  rvnr  ' 

liOW 

Average 

Alfalfa  (tons) 

2.6 

2.0 

2.5 

Clover  or  mixed  (tons) 

1.5 

1.0 

1.5 

Timothy  (tons) 

1.0 

0.9 

0.9 

Soybe  ans  ( tons ) 

2.1 

1.5 

1.7 

Com  (bushels) 

37*9 

20.7 

55.1 

Silage  (tons) 

9*2 

L.6 

8.5 

Cats  (bushels) 

25*5 

7.1; 

20.0 

■yvheat  (bushels) 

18.6 

8.8 

15.2 

Rye  (bushels) 

11.2 

9.5 

11.0 

Pasture  (acres  per  animal  unit) 

2.8 

2.5 

U8 

The    nuEiber  of  livestock  Isjept  end  the  amount  of  feed  fed  on  the 
farm  has  a  direct  correlation  vdth  the  fertility  program  followed 
on  the  farm* 

High  inconie  farms  practices  a  better  fertility  program  in  that 
they  had  a  higher  percentage  of  cropland  in  legumes*    Since  they 
had  more  livestock  they  also  had  more  majiure  to  apply  on  the  farm* 

The  low  income  farms  purchased  as  much  fertilizer  per  crop  acre 
as  did  the  high  income  farms  but  did  not  get  the  same  yields  be- 
cause of  different  soil  types  and  general  differences  in  the  farm 
program* 

Lend  tenure* 

Land  tenure  becomes  a  factor  contributing  to  erosion  because  of 
the  insecurity  of  the  average  tenant  and  the  fact  that  two  parties 
become  interested  in  an  income  from  the  land*    The  economic  survey 
showed  that  hO  percent  of  the  project  farms  v;ere  tenant  operated, 
chiefly    on  the  crop  and  livestock  share  system*    The  annual  shift 
in  tenants  was  not  heavy  in  the  watershed,  although  few  leases 
were  for  longer  than  1  year*    Tenant  operated  farms  are  sometioiss 
better  cared  for  than  owner  operated,  under  favorable  leas©  con- 
ditions* 


* 
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living  conditions* 

There  is  a  direct  correlation,  barring  outside  influences,  be- 
tween the  level  of  living  conditions  and  the  inherent  productivity 
of  the  land.    The  farmers  in  the  upper  end  of  the  area  located  on 
poorer  soils  could  not  enjoy  the  conveniences  and  coEforts  that 
were  the  privileges  of  those  on  better  land»    This  is  indica.ted 
by  the  spread  in    labor  income  betv/een  the  higih-10  and  low-10  income 
farms*    Certainly  the  low  income  group  -with  an  average  labor  income 
of  175  per  farm,  could  not  live  as  comfortably  as  the  hi^er  group 
with  an  average  labor  income  of  |1,2U8«    However,  -tiie  project  area 
as  a    -mtiole    was  maintaining  a  higher  level  of  living  conditions 
than  the  county  as  a  whole* 

The  area  is  well  served  with  telephone  and  electrical  facilities* 
Schools  in  the  area  are  better  than  in  the  county  as  a  whole* 
Eeltonville  and  Shawsvdck  consolidated  schools  furnish  educational 
facilities  for  the  rural  youth*    In  addition,  some  rural  students 
attend  the  Bedford  oi-ty  schools*    Several  of  the  younger  farmers 
in  the  area  are  high  school  graduates  and  a  fev/  are  college  graduates* 

The  system  of  roads  in  the  project  area  is  very  good,  none  of 
the  roads  being  impassable  during  the  winter*    There  are  about  8 
miles  of  concrete  higjiway  running  through  the  area,  as  well  as  about 
20  miles  of  black- top  highway*    The  remainder  of  the  roads  are  of 
good  gravel  or  stone  construction* 

The  per  farn  average  mchinery  inventory  was  low*    Due  to 
economic  pressure  the  farmers  had  purchased  little  new  equipment  or 
made  any  appreciable  improvements  on  buildings* 
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The  let-up  of  stone  v/ork  due  to  general  econoinic  conditions 
caused  many  stone  v/orkers  to  move  to  the  farm*    Some  purchased 
farms  and  others  rented  latid*    Many  small  hoxises  and  cabins  -were 
built  in  the  area,  the  primary  consideration  being  to  have  cheaper 
shelter  and  produce  food  for  home  use*    This  factor  of  unemployment 
had  its  effects  on  the  outlet  of  farm  produced  goods,  particularly 
affecting  farmers      living  near  Bedford* 

Erosion  Problems 

Soil  losses* 

The  major  problems  resulting  from,  erosion  in  the  watershed 
were  caused  by  sheet  erosion*    The  class  of  erosion  predominant  on 
B  slopes  v;as  2    and  3#  on  BB  slopes,  3  and  33*  on  C  slope  the  erosion 
was  usually  3  or  33*    The  most  serious  cases  of  sheet  erosion  were 
found  on  the  steep  slopes  which  had  been  in  cultivated  row  crops* 
Fields  are  regular  in  shape  and  cultivation  has  usually  been  pars^llel 
with  the  fences  regardless  of  the  slope* 

Rotations  in  use  on  the  area  consisted  too  often  of  clean-tilled 
crops  wi"tti  insufficient  legumes  and  grass  included*    Many  fields 
were  left  without  cover  crops  during  the  winter  and  spring  months* 
This  frequently  results  from  the  lack  of  the  use  of  lime  and 
fertilizer  necessary  to  establish  meadows* 

Pastures  have  been  neglected  in  the  area*      IJncontrolled  grazing, 
lack  of  lime  and    fertilizer,  and  mowing  have  resulted  in  thin  and 
undesirable  vegetation  which  is  not  effective  in  holding  soil  and 
moisture* 
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Woodlands  have  been  used  too  much  for  timber  harvest  and 
grazing*    Farmers  have  overlooked  the  fact  that  -woods  so  used 
defeat  either  purpose,  since  livestock  grazing  in  vjoods  prevents 
reproduction  and  destroys  leaf  litter  -which  is  essential  to  vigor 
and  growth  of  trees* 

Cultivation  of  steep  slopes,  without  erosion  control  practices 
cultivation  of  land  so  eroded  as  to  be  unprofitable  for  crops; 
idle  land  which    could  be  used  for  desirable  species  of  grasses, 
legumes  or  trees,  are  examples  of  land  misuse* 

Farmers  cite  numerous  cases  where  rocks  which  are  now  exposed 
because  of  erosion  were  once  covered  with    soil*    Highway  workers 
have  had  to  remove  from  roadside  ditches  and  pavements  tons  of 
the  soil  Y;hich  washed  from  adjacent  fields*    Figure  11  shows  the 
deposition  of  soil  from  the  cultivated  slope  above  as  the  result 
of  an  intense  rain*    Most  of  the  corn  in  the  foreground  is  covered 
with  silt*    The  roadside  ditch  adjacent  to    ihe  field  v^as  filled 
with  II4  inches  of  soil* 

Water  losses* 

There  is  a  small  amount  of  damage  in  the  lower  part  of  the 
watershed  due  to    creek  overflow,  and  backwater  from  the  Ifihite  Rive 
Due  to  the  steepness  of  the  Leatherwood  Creek  channel,  the  water 
will  rise  and  recede  quickly*    That  the  water  carries  considerable 
silt  is  evident  from  the  muddy  color*    When  White  River  is  at 
flood,  crops  are  sometimes  drovmed  or  covered  vdth  silt  in  the 
lower  part  of  the  watershed* 
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figure  !!•    Deposition  of  soil  eroded  from  cultivated  slope  above* 
Most  of  com  in  foregromd  covered*    Road  ditch  adjacent  to  field 
filled  iLj.  inches  with  silt» 
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An  apparent  correlation  of  rapid  rim-off  and  soil  removal  is 
a  decrease  in  ground  water  supply*    Farmers  cite  instances  where 
springs  which  formerly  flowed  continuously  are  now  v/et  weather 
springs*    Silt  in  some  cases  has  raised  the  surrounding  surface 
so  that  water  ceases  to  flow  until  the  deposit  is  removed.  In 
other  cases  the  ground  water  storage  supply  has  apparently  been 
exhausted*    Ponds  and  wells  are  uncertain  sources  of  stock  water 
in  the  area  on  account  of  the  rock  strata  near  the  surface  which 
may  develop  seepage* 

Available    Applicable  Erosion  Control  Information 
Remedial  measures,  applicable  to  soil  and  moisture  conservation 
in  this  area,  justifiable  in  the  light  of  physical,  economic 
and  social  conditions  were  based  on  information  pertaining  to 
methods  of  prevention  of  soil  and  water  loss  by  erosion*  The 
information  was  obtained  from  such  sources  as  erosion  experiment 
stations,  agricultural  experiment  stations,  other  projects  of  a 
similar  nature  and  common  sense  practices  which  have  been  in 
successful  use  by  farmers  here  and  elsewhere* 

Results  obtained  by  experiinent  stations  check  closely  despite 
the  fact  that  they  may  be  obtained  imder  differing  conditions* 
The  Agricultural  Experiment  Station  of  the  "University  of 
^ssouri  pioneered  in  studies  relative  to  the  effects  of  different 
cropping  systems  and  nethods  of  culture  on  erosion  and  water  loss* 
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The  annual  losses  of  plant  nutrients  in  the  eroded  soil  from 
continuous  com  or  wheat  during  a  2-year  period  were  shown  to  be 
as  great  or  greater  than  plant  nutrients  used  by    the  crops  (5)« 
Results  similar    to  this  have  been    obtained  by     erosion  experiments 
located  at  Bethany,  IS-ssourij  Clarinda,  Iowa;  Hays,  Kansas,  LaCrosse, 
Wisconsin;  Guthrie,  Oklahoma,  and  Zanesville,  Ohio*    These  ex- 
periments have  produced  data  which  are  mquestionable  proof  of 
the  relation  between  land  use,  tillage  practices,  soils,  slopes 
and  erosion* 

The  production  and  mnagemsnt  of  pastures  as  a  means  of 
erosion  control  is  set  forth  in  Ohio  Agricultural  Extension 
Bulletin  13h*  by  D«  Rm  Dodd  and  R»  M»  Salter*    The  principles  of 
rotation  in  their  relation  to  the  maintenance  of  soil  productivity 
and  to  soil  improvement  were  shown  in  U»S«D«A«  Farmers*  bulletin 

m75. 

The    effect  of  fertilisers  on  Indiana  soils  and  crops,  by 
Wiancko,  Scaxseth  and  V/alker  (9)  presented  recommendations  on 
the  selection  and  use  of  fertilizers  for    different  crops  under 
soil  conditions  similar  to  this  area* 

Other  watershed  erosion  control  projects  in  which  the 
personnel  were  engaged  in  wor3d.ng  with  farmers  on    a  coordinated 
erosion  control  program  were  located  in  Iviichigan,  Ohio  and 
Kentucky*    iVhile  these  projects  were  new,  methods  of  erosion 
control  in  each  were  similar  but  data  on  results  were  meager 
in  the  beginning  of  the  programs • 
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EleT/en  Soil  Conservation  Service  CCC  camps  had  been  in 
operation  in  Indiana  long  enough  to    have  established  conservation 
practices  on  numerous  farms  as  demonstrations,  to  giaide  the 
de-velopment  of  and  extension  of  new  methods* 

"While  adequate  to  justify  recommendations  by    the  Service 
adjustments  in  use  and  treatments  of  the  land  in  the  watershed, 
based  on    information  obtained  by  research  and  experiment  were 
further  supported  by    practices  in  use  by  farmers  in  and  near  the 
area* 

One  of  the  most  frequently  observed  measures  was  the  use  of 
trees  and  shrubs  in  draws  and  on  steep  slopes*    This  sort  of  natural 
protection  served  to  demonstrate  the  practicability  of  the  use  of 
trees  and  shrubs  of  desirable  species* 

Sod  as  an  effective  erosion  control  agent  was  foimd  in  pastures, 
and  in  an  occasional  waterway* 

Contour  tillage,  which  occurred  in  a  few  instances  as  a  result 
of  topography  fitting  the  practice,  was  used  to  show  the  effectiveness 
of  the  practice  and  the  adaptation  of  the  method  to  the  topography* 

The  practice  of  strip  cropping  was  in  use  on  one  farm  in  the 
watershed  when  the  Service  came  into  Hie  area*    This  particular 
field  had  been  contour  strip  cropped  for  the  past  20  years*  Borings 
made  in  this  field  showed  an  average  of  5  to  6  inches  of  topsoil  was 
present  while  in  an  adjacent  field  which  had  not  been  contour  farmed 
the  topsoil  depth  varied  from  1  to  5  inches*    Soil  moisture  tests 
on  the  two  fields  showed  there  was  more  moisture  in  the  soil  on 
the  strip  cropped  field* 
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Gully  control  through  the  use  of  vegetation,  stone  and  brush 
was  practiced  in  a  haphazard  way  hy  most  farmers.    The  success  and 
failure  of  methods  were  evident  on    observation  of  results  where 
gully  control  work  had  been  done* 

Available  Facilities 

Intelligent  action  can  begin  only  after  careful  planning* 
Controlling  erosion  cannot  be  confined  exclusively  to  land  use  ad- 
justments and  the  installation    of  erosion  control  practices*  We 
must  recognize  the  fact  that  we  are  dealing  with  a  group  of  inter- 
related factors  and  problems* 

A  list  of  the  facilities  available  in    this  area  for  use  in 
effecting  an  erosion    control  prograjn   brought  out  an  array  of 
agencies  engaged  in  tasks  related  to  that  of  the  Soil  Conservation 
Service* 

Eleven  CCC  camps  were  worldng  on  the  erosion  control  job  in 
Indisjia*    One  of  the  camps  was    located  at  Bedford*    These  camps 
were  assigned  to  the  Bedford  project  office  for  administration  and 
supervision* 

Lawrence  County  was  alloted  money  for  W*P»A*  projects  and 
approximately  2^0  men  were  made  available  for  use  in  constructive 
phases  of  soil  conservation  work  on  the  watershed© 

An  organization  had  been  set  up  for  administering  the  program, 
of  A«A«A*  which  was  assembling  information  pertinent  to  production 
control,  land  use  and  soil  conservation* 
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A  state  law  had  provided  for  the  State  Planning  Board  and 
Comty  Planning  Commission  whose  duties  included  development  of 
a  program  of  land  classification  and  use«    County  surveys  were 
planned  to  detennin.e  sources  of  income,  natural  resources,  topo- 
graphy, erosion,  waste  and  submarginal  land,  forestry  possibilities 
and  industrial  development* 

The  Lawrence  County  Farm  Bureau,  cooperating  with  the  Extension 
Service,  was  interested  in  soil  conservation*    Extension  Service 
personnel  cooperated  with  the  Soil  Conservation  Service  personnel 
in  locating  the  project  in  Lawrence  County,  in  determining  the 
over-all  plan  of  operations,  and  in  the  development  of  the  demons- 
trational  work*    A  State  Soil  Conservation  Extension  Agent  was 
selected  to  develop  this  activity  in  the  state* 

The  Eoosier  National  Forest  project  engaged  in  the  piwchase 
of  land  in  the  county  for  inclusion  in  iiie  forest  unit*  The 
Lawrence    County  i^ational  Farm  Loan  Association  provided  funds 
through    the  Federal  Land  Bank  for  farming  purposes*    The  Rural 
Rehabilitation  Administration  made    loans  to  parties  wishing  to 
start  farming  but  who  were  unable  to  do  so  7.dthout  financial 
assistance*    The  State  Department  of  Conservation,  with  local 
clubs,  interested  in  reforestation,  park  in^rovement  and  in  the 
conservation  of    wildlife,  were  other  agencies  engaged  in  conservation 
programs  * 

A  ifemorandum  of  liider standing  between  the  Soil  Conservation 
Service  and  Extension  Service  and  between  Soil  Conservation  Service 
and  State  Experiment  Station  was  effected* 
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Two  local  daily  papers  offered  a  mediiam  for  disseminating 
information  on  SCS  work*    The  Kiwaais  Club  afforded  aJi  opportunity 
for  "business  and  professional  men  to  learn  of  and  assist  in 
developing  the  program*    Through  the  office  of  the  state  coordinator 
these  agencies  v/ere  able  to  unite  in  an  effort  tovvards  the  wise 
use  of  land  resources* 

THE  SERVICE  WORKS  mm  THE  FARMERS 

In  preceding  pages  there  have  been  indicated  separately  many 
factors  v/hich  have  contributed  to  soil  and  water  losses  in  the 
Leatherwood  Creek  watershed  area»    Inventory  of  physicalj  economic 
and  social  resources,  as  any  business  inventory,  does  not  express 
opinion,  offer  advice  or  make  plans  so  much  as  assemble  data 
required  for  formulation  of  adequate  plans* 

The  next  step  involves  the  use  of  the  information  in  forming 
an  over-all  plan  of  land  use  and  adaptable  erosion    control  measures 
for  the  project,  suitable  to  conditions  existing  in  "the  area  and 
adequate  to  conservation  of  soil  sjid  water* 

Basic  Land  Use  Classification 
Table  8  presents  a  simple  land  use  classification  based  on 
the  physical  factors  as  found  by  the  conservation  survey*  The 
land  use  classes  shown  in  the  table  were  developed  to  conform  to 
the  needs  of  soil,  slopes  and  degree  of  erosion* 
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Erosion  Control  Practices 
Following  are  the  basic  recommendations  for  erosion  control 
as  developed  for  application  to  the  various  land  uses* 

Cropland* 

Rotations*    Two  and  three-year  rotations  of  com,  wheat,  sweet 
clover  or  loeadow  recommended  for  bottom  land  -vriiere  erosion  is  not 
a  problem  and  where  soil  is  deep,  well-drained,  fertile*    ^'or  less 
fertile  sjid   more  rolling  cropland,  a        5"*  or  6-year  rotation* 
Meadow  of  timothy  and  clover  on  sweet  fertile  soil  or  redtop  and 
Korean  lespedeza  if  soil  poor  and  acid*    Tilled  crops  not  to  follow 
in  succession  or  occur  more  than  once  in  rotation* 

Contour  tillage*    Recoimnended  on  B  slopes  with  2  erosion*  (See 
table  8.) 

Terracing*    Recommended  on  long  slopes  of  3  to  10  percent,  where 
soils  sufficiently  deep* 

Field  stripping*    Straight,  parallel  strips  not  to  exceed  126 
feet  in  width,  across  the  general  slope  on  gently  and  fairly  regular, 
low  B  slopes* 

Contour  strip  cropping*    Recommended  on  B  and  BB  slopes  with  2, 
3  and  33  erosion*    Consists  of  a  strip  of  close-growing  crops  on  either 
side  of  a  cultivated  strips  width  to  vary  from  70  feet  on  BB  slope 
to  100  feet  on  B  slopes* 
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Buffer  strips*    Recommended  where  strip  cropping  not  possible 
or  practical^  or  mtil  strip  cropping  could  be  established^ 

Diversion  ditches*    Used  to  prevent  water  concentration  on  problem 
slopes,  and  to  intercept  run-off  that  causes  flooding  and  silting 
of  bottom  lands*    Will  conform  in  general    to  terrace  design,  and 
discharge  into    vegetative  or  structurally  controlled  outlets* 

Sod  waterways*    To  be  established  in  draws  and  other  places  where 
water  concentrates* 

Conversion  to  vegetation*    Recommended  for  cropland  on  B  slopes 
with  $8  and  338  erosion,  on  BB  slopes  with  37*  38  and  338  erosion,  on 
most  C  slopes  with  2,  3*  33*  37  and  38  erosion*    Pasture,  meadow  and 
waterway  vegetation  recommended  consisted  of  Kentucky  blue grass, 
redtop,  white  clovsr,  timoi^y,  orchard  grass  and  Korean  lespedeza* 

Conversion  to  trees  and  shrubs*    Recommended  for  gullies  crop- 
land on  B  slopes,  BB  slopes  with  9  erosion,  steep  C  slopes  with  2, 
5  and  33  erosion  and  all  C  slopes  with  37  to  9  erosion  and  all  D 
slopes* 

Good  farming  practices*    The  application  of  lime  as  needed,  use 
of  adapted  legumes  and  grasses  for  hay,  rotation  pasture  and  green 
manure;  feeding  of  crops  grown  on  the  farm,  including  wheat;  application 
of  manure  to  wheat  aad  meadows,  and  application  of  fertilizer  to  wheat 
and  corn« 
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Pasture  and  meadow  land* 

No  physical  control  measures  recommended  for  pasture  and  meadows 
on  A  slopes*    Treatment  recommended  on  most  pasture  and  n^adow  land 
due  to  acidity,  low  fertility  and  over-grazing*    Treatment  to  consist 
of  lime,  fertilizer  and  reseeding* 

Contour  furrows*    Recommended  on  C  slopes  with  2  erosion*  Con- 
sisted of  one  or  two    level  plow  furrows  turned  downhill,  ends  to  be 
turned  up  and  furrows  blocked  every  20  to  25  feet,  the  depth  to  be 
5  to  10  inches*    ^o  be  laid  on  contour  and  constructed  with  breaking 
plow*    Disturbed  area  to  be  limed,  fertilized  and  re seeded  to  suitable 
vegetation* 

Conversion  to  trees  and  shrubs^*  Recommended  on  all  B  slopes 
with  38  and  338  erosion,  BB  slope  Tirith  37*  58,  338  and  9  erosion, 
on  most  C  slopes  and  all  D  slopes* 

Idle  land* 

Areas  adjacent  to  woodland  were  to  be  fenced  with  the  woods 
and  planted  to  suitable  trees*    Areas  surrounded  by  cropland  were 
to  be  returned  to  shrubs,  trees  or  grass* 

Woodland* 

Planting*    Recommended  on  sheet  and  gully  erosion,  the  species 
determined  by  adaptability  to  location  and  farmer's  needs* 
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Management*  istoagement  recoimnended  consisted  of  simple >  practical 
system  of  selection  cuttingj  suited  to  farm  needs  and  soil  and  moisture 
conservation* 

Protection  from  grazing*    Recommended  for  all  woodlands  by  a 
properly  constructed  fence  to  allow  for  reproduction* 

Protection  from  fire*    By  education  of  landov/ners  in  regard  to  the 
damage  caused  by  fire;  by  worldng  tops,  limbs  and  dead  material,  salvag- 
ing usable  wood  and  reducing  brush  to  small  size  and  scattering  over 
the  ground  * 

Control  of  insects  of  diseases*    By  good  silvicultural  practice 
and  management  by  cleaning  up  diseased  and  dead  trees* 

Wildlife  areas* 

Recommended  a  survey  of  the  midlife  resources  be  made,  and  an. 
education  program  as  to  importance  and  use  of  wildlife  be  developed, 
new  habitats  created  by  retirement  of  waste  areas,  gullies  fenced  in 
and  planted  and  pond  banks  planted  to    desirable  species*    Fence  rovrs 
and  roadsides  regarded  as  areas  of  potential  wildlife  value*    A  border 
25  to  100  feet  wide  for  woods  adjacent  to  open  fields  to  be  left*  Clumps 
of  briers,  dogwood  and  coralberry  to  be  encouraged  to  serve  as 
adequate  cover  in  areas  where  trees  were  to  be  planted* 

Gully  control  recommendations* 

Permanent  structures*     (Generally  rock  masonry  or  reinforced 
concrete*)    Iflhere  growing  conditions  and/or  run-off  velocities  prevent 
successful  use  of  vegetative  control* 
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Temporary  structiires*  Consisting  of  brush,  or  log  dams  and 
litter  fills,  fastened  mulching,  brush  waddles,  vegetated  flumes 
from  materials  available  on  farms* 

Vegetation*    Consisting  of  already  growing  vines  and  grasses 
that  will  cover  eroded  portions  in  shortest  possible  tinie*  (Vrfher© 
■vegetative  litter  is  used  on  gullied  sections,  grasses  will  cover  the 
ground  more  quickly,  due  to  organic  matter  and  fertility  resulting 
from  decomposition  of  such  litter*)    Redtop  and  Korean  lespedeza 
on  gullied  areas*    Trials  to  be  made  with  Kudzu  and  wild  honeysuckle* 
Grasses  sowed  at  most  desirable  season  and  seeded  under  thinly 
placed  litter  witiiout  disturbing  the  soil* 

Bank  sloping*    Varying  in  extent  within  a  wide  range  of  treat- 
ment*   Shallow  gullies  plowed  in  and  planted*    On  other  gully  banks 
only  a    small  amount  of  sloping  to  fill  or  partially  fill  the  dam 
basins  with  topsoil*    Gully  slopes  to  be  planted  solid,  sloped  to 
Igsl*    Only  in  exceptional  cases  should  steep  gully  banks  8  feet 
or  more  in  height  be  completely  sloped  for  solid  planting*  For 
some  gullies,  planting  trees  and  grasses,  without  sloping  banks  or 
building  temporary  or  permanent  structures* 
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Plantings*    Fenced  agsdnst  any  kind  of  livestock  which  would 
interfere  with     establishment  and  growth*    Black  locust  seedlings  will 
be  planted  on    gully  slopes*    Plantings  supplemented  v/ith  mulch  and 
seeded  to  lespedeza  and  redtop,  and  possibly  rye-grass«    The  seedlings 
of  tree  species  a  spacing  of  2  to  3  feet*    Before  any  planting,  gully 
banks    sloped  v^hen  necessary  and  left  rougih  in  order  to  make  soil 
as  stable  as  possible,  thus  enabling  grasses  to  catch*    In  addition 
to  the  grading,  mulching  with  manure*    Staking  brush  down  will  bring 
about  a  more  effective  check  on  erosion* 

Data  on  land  use  capability  classifications  with  recommended 
treatment  and  erosion  control  mjeasxjres,  as  determined  in  actual 
practice  are  shown  in  tables  in  the  appendix* 

Selling  the  Program 

Education* 

The  Soil  Conservation  Service  endeavored  to  present  the  in- 
formation on  all  questions  involved  in  the  conservation  program,  so 
that  the  public  in  general,  farmers  and  the  technicians  themselves 
v;ould  have  a  full  and  clear  understanding  of  the  principles  under- 
lying the  agreements  which  would  finally  be  reached  and  written  into 
a  workable  solution  of  the  problems* 
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One  of  the  first  channels  used  in  getting  the  program  started 
was  through  the  local    county  agent's  office*    Available  fanners  in 
the  area  who  had  been  leaders  in  advancing  the  lines  of  agricultural 
progress  were  a  nucleus  around  which    the  program  could  grow*  Requests 
for  work  were    routed  through  the  county  agent's  office*    A  series 
of  meetings  was  held  in  schools  in  the  area*    Project  technicians 
talked,  exhibits  and  slides  were  shown,  of  the  methods  used  by  the 
Service,  vrhenever  groups  of  farmers  and  business  men  could  be  as- 
sembled* 

Two  local  newspapers  accepted  news  releases  once  each  week* 
Both  papers  reached  rural  subscribers* 

A  tour  was  planned  by  the  county  agent  in  the  spring  of  1936* 
A  representative  of  the  Prairie  Farmer  magazine  was  present  and 
later  published  an  article  concerning  the  Bedford  project*  The 
attendance  on  this  tour  was  about  150» 

The  project  manager  formed  a  committee  of  eight  leading 
farmers  in  the  project  area*    This  committee  frequently  met  in 
the    Soil  Conservation  Service  office  for  consultation  and  to 
advise  7.4 th  the  staff  pertaining  to  program  development*  The 
members  of  this    committee  were  helpful    in  creating  interest  in 
their  respective  neighborhoods* 
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TechniciaJis  were  engaged  at  all  times  in  carrying  the  program 
to  individual  farmers.    An  effort  was  made  to  call  on  all  land 
occupiers  and  arouse  their  interest  in  conserving  their  lands* 
There  was  much  misunderstanding  at  the  beginning  among  the  farmers 
concerning  the  work.    Some  believed  that  signing  an  ai;reement  meant 
losing  control  of  their  farm  or  that  farm  operations  would  be  dictated* 
Others  objected  to  signing  any  papers*      5ome  assumed  the  attitude 
they  could  do  as  well  as  experts  in  erosion  control*    Some  argued 
erosion  was  not  active  on  their  farms*    Some  believed  conservation 
practices  were  not  practical  or  economical*    Some  expressed  opposition 
on  political  grounds* 

The  agreement* 

Three  types  of  agreements  were  made  to  start  action  in  the 
area.    Due  to  the  pressure  of  employing  260  Tj'.P.A*  laborers  at  the 
earliest  possible  moment,  on  jobs  involved  in  the  program,  a  temporary 
^-year  agreement  was  made  with  some  landowners,  for  doing  specific 
v.'ork  on  their  farms*    Gully  control,  woods  improvement  and  fencing 
were  among  th^  principal  kinds  of  work  done  v/ith  Yf»P«A.  labor  at 
the  outset,    l^ter,  it  was  hoped,  a    complete  conservation  plan 
would  be  developed  for  these  farms* 

On  certain  farms  desirable  locations  were  found  for  quarrying  and 
pulverizing  limestone  for  agricultural  purposes*    Agreements  vrere  made 
with  four  lando-vmers  distributed  throughout  the  area,  allowing  the 
government  the  use  of  these  quarry  sites*    The  government  provided  access 
to  the  quarry,  labor  suid  machinery  for  quarrying  and  crushing*  These 
agreements  were  made  for  1  year  with  option  for  renewal.  Limestone 
was  used  on  cooperators'  farms  in  starting  the  demonstrations* 
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The  third  type  of  agreement  was  used  to  incorporate  the  terms 
under  ishich  the  Soil  Conservation  Service  planned  a  complete  program 
of  soil  and  water  conservation  on  a  farm  as  a  demonstration  to  others 
of  ways  and  means  which  were  practical  and  applicable* 

Fundamentally  the  contents  of  the  agreement  have  remained  the 
same*    Incorporated  in  the  agreement  are  statements  of  the  legal 
factors,  statements  of  the  contributions  in  equipment,  labor  or 
material  to  be  furnished  by  the  government  and  cooperating  parties; 
a  plan  for  land  uses,  erosion  control  practices,  cropping  practices 
and  soil  amendments*    Maps  were  made  showing  the  soils,  slopes, 
erosion  and  land  use  before  agreement  and  land  use  eifterwards,  with 
significant  symbols*    A  work  sheet  was  prepared  shov/ing  the  past, 
planned  and  anticipated  economic  balance  of  the  program*    From  time 
to  time  amendments  were  mde  in  writing  and  attached  to  the  original 
agreements  whenever  changes  could  be  made  to  improve  the  original 
plans • 

Farm  planning  technique* 

i/ihen  a  prospective  cooperator  was  located  a  visit  was  made  to 
the  farm  and  a  brief  explanation  of  the  program  given*  This  visit 
was  for  the  purpose  of  making  a  definite  appointment* 

On  the  second  visit  the  general  aspects  of  the  program  were  dis- 
cussed and  the  major  control  measures  which  might  be  used  were  described 
and  explained*    Actual  photographs  illustrating  the  different  measures 
involved  were  used* 
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The  farm  was  then  gone  over  by  the  technician,  accompanied  by 
the  ovmer  or  owner  and  tenant*    Soils  and  erosion  on  the  various 
fields  were  observed  and  discussed  and  the  future  land  use  for  these 
fields  or    different  portions  of  the  fields  was  indicated  by  the 
fanner*    As  many  suggestions  as  possible  were  obtained  from  the 
farmeri  with  his  reasons  for  his  planned  land  use*    Rotations  were 
also  discussed  as  well  as  his  various  farm  problems*    An  a.ttew3pt  was 
laade  to  get  the  farn^rs  to  suggest  -tiieir  problems  and  indicate  what 
control  measures  might  be  the  solution* 

An  idea  of  his  ability  and  willingness  to  pin'chase  necessary 
soil  amendments,  fencing,  posts  and  other  naterials  was  arrived  at 
and  talflen  into  consideration  in  working  out  the  plan*  iTie 
technician,  with  the  farmer* s  ideas  of  land  use,  rotations  and  con- 
trol measures  and  problems  and  the  necessity  for  certain  land  uses 
in  mind,  tried  to  work  out  a  good  coordinated,  workable  farm  plan 
which  would  suit  the  farmer  and  comply  with  Soil  Conservation 
Service  policies  eind  give  reasonable  possibilities  of  a  good 
demonstration* 

If  while  formulating  the  program  any  special  problems  presented 
themselves  on  which  the  planning  technician  felt  as  though  he  needed 
help,  project  staff  specialists  were  asked  to  assist  in  laying  out 
fence  lines,  marking  timber  to  be  used  for  fence  posts,  indicating 
pond  sites,  gullies  for  gully  control  work,  terrace  fields  and  out- 
let sites •    These  technicians  were  introduced  to  the  farmer  and  plans 
made  vdth  him  as  to  the  time  his  team  and  man  labor,  fence  and  other 
such  material  should  be  available* 
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Representative  Farm  Plans 
The  methods  employed  in  detailed  farm  planning  on  this  project 
will  be  shown  by  a  description  of  five  farms,  three  representing  a 
cross-section  of  pure  limestone  area  and  tv/o  farms  representative 
of  the  impure  limestone  and  sandstone  soils  in  the  upper  end  of  the 
watershed* 

Explanation  of  land  use  and  erosion  control  practices  which  were 
used  on  these  farms  is  given  as  an  example  of  work  which  may  be 
done  on  any  farm  under  con^arable  circumstances* 

A  dairy  farm* 

The  first  farm  to  be  described  is  a  151-acre  tract  operated  by 
D»  A*  Ritchie,  7  miles  east  of  Bedford*    The  main  source  of  income 
is  from  the  sale  of  dairy  products*    The  owner-operator  purchased 
the  farm  20  years  ago,  coming  from  northern  Illinois  with  his  Yrife 
and  three  children*    ^he  children  were  in  grade  school,  two  boys 
being  large  enough  to  help  on  the  farm*    Ritchie  had  been  accustomed 
to  following  a  corn-oats  rotation  and  began  this  type  of  rotation 
on  his  hill  farm*    He  grew  some  wheat  as  a  cash    crop,  and  some  sweet 
clover  and  sapling  clover  for  hay  and  green  manure • 

ITie  survey*    Fields  7  and  9  (fig«  12B)  had  been    cleared  of  timber 
just  previous  to  1920  and  had    been  planted  to  corn  almost  continuously 
until  1935  •    Since  that  time  they  have  n>t  been  plowed  and  pasture 
vegetation  has  come  in*    Under  the  type  of  rotation  followed  an 
abundance  of  grain  was  being  produced,  often  some  com  being  sold, 
but  there  was  always  a  shortage  of  hay,  which  had  to  bs  offset 
by  purchase*    Ihe  operator  believed  he  could  buy  ha,y  cheaper  than 
he  could  produce  it* 
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He  had  the  only  purelsred  Guernsey  dairy  herd  in  the  area  and 
kept  purebred  Poland  China  sows*    Ke  kept  on  an  average  eight 
head  of  horses,  a  Percheron  stallion  and  raised  colts  for  sale* 
Dairy  cows  were  fed  oats  straw,  soybean  hay,  silage  and  grain*  liVhen 
hay  was  high  in  price  he  fed  a  lower  quality  roughage,    ^ue  to  poor 
feeding  practices  the  covrs  had  been  losing  their  calves  and  the 
heifers  were  under -developed*    On  tiie  average  only  about  one-fourth 
of  the  corn  ground  was  covered  over  winter,  about     one-half  of  the 
com  land  %vas  seeded  to  oats  in  the  spring,  and  about  one-fourth 
was  planted  back  to  com*    Oats  and  com  were  used  on  the  farm  and 
most  of  the  wheat  was  sold  as  a  cash  crop*    Only  about  half  enough 
hay  vfas  being  produced    on  the  farm  (including  silage  as  hay  equiva- 
lent)*   The  deficiency  had  to  be  made  up  by  purchase*    Non- legume 
hay  was  the  principal  roughage*    Insufficient  rotation  meadow  was 
available  for  supplementary  grazing*    The  operator  was  renting  pasture 
in  mid-summer  for  young  cattle  and  dry  cows*    He  needed  approximately 
1,000  bushels  of  grain  for  his  stock  and  was  producing  1,500  bushels* 
He  needed  65  tons  of  hay  and  produced  about  55  tons*    He  needed  pasture 
for  3h  animal  units  and  had  pasture  for  about  22* 

Practically  all  the  soil  on  this  farm  is  Hagerstown  silt  loam* 
A  large  percentage  of  the  cropland  acreage  falls  into  the  B  slope 
class  with  most  of  the  remainder  in  the  BB  slope  class*  Three- 
fourths  of  the  pasture  land  has  3B  slope*    About  80  percent  of  the 
cropland  has  5  erosion  and  the  remainder  55  erosion*  Although 
the  slopes  are  not  steep  on  this  farm  the  degree  of  erosion  indicates 
that  some  land  use  chajages  and  erosion  control  practices  are  necessary* 
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The  distribution  of  soils,  slopes  and  erosion  in  relation  to 
land  use  on  this  farm  before  planning  is  sho-wn  in  table  9B» 

The  operator  had  made  a  practice  of  using  125-150  pounds  of 
fertilizer  per  acre  on  com  and  wheat,  but  no  lime  was  used  before 
1936»    Frequent  clover  failures  in  recent  years  had  resulted  in  a 
large  proportion  of  the  acreage  being  planted  to  clean-cultivated 
crops,  causing  increased  erosion  and  decreased  fertility* 

In  going  over  the  farm  with  the  cooperator  we  found  that  the 
operator  was  conscious  of  sheet  erosion,  and  that  something  was 
causing  frequent  clover  failures  and  decreased  yields  of  grain 
crops*    He  was  rutting  all  the  manure  from  a  large  dairy  herd  on 
his  corn  ground,  and  top  dressing  for  wheat*    He  was  fertilizing 
com  and  wheat  with  average  applications  of  a  recommended  fertilize 
The  farmer  knew  something  was  wrong  and  welcomed  a  solution  or 
partial  solution  by  the  Service*    Soil  tests  shov/ed  that  the  first 
requisite  was  limestone*    The  cropland  needed  2  tons  per  acre  and 
the  meadovf  land  5  tons  per  acre  to  grow  alfalfa  or  sweet  clover* 
The  humus  content  of  the  soil  was  low,  due  to  meadow  failiires  and 
over-grazing  of  the  present  vegetation© 
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The  agreement*    The  cooperative  agreement  was  signed  April 
1936»    Some  of  the  contour  strip  cropping  was  installed  in  planting 
the  1936  crops*    In  getting  the  demonstration  under  way  as  quickly 
as  possible,  the  Service  furnished  30  tons  of  agricultural  limestone 
to  be  used  on  cropland,  36  tons  for  16  acres  of  alfalfa  meadow  and 
8  tons  for  k»3  acres  of  pasture  treatment*    In  addition,  the  Service 
furnished  900  pounds  of  fertilizer  for  3  acres  of  alfalfa  meadow* 
The  Servicef umished  30  pounds  of  alfalfa  seed  and  6  pounds  timothy 
to  establish  3  acres  of  alfalfa  meadow*    The  cooperator  furnished 
fertilizer  and  seed  to  establish  13  acres  of  alfalfa*    He  agreed 
to  spread  all  the  limestone  in  the  spring  and  summer  of  1936  on 
the  crop,  meadow  and  pasture  land*    W«P*A*  labor  employed  by  the 
Service  built  or  re-arranged  woven  wire  fence  to  protect  woodland 
and  meadowf  and  to  facilitate  the  use  of  pasture  land*    Some  gully 
control  work  was  also  done  by  W*P*A«  labor* 

After  a  thorou^  discussion  of  the  economic  and  erosion  factors 
involved  in  growing  com  for  feed  on  this  hill  land,  Mr*  Ritchie 
agreed  to  reduce  his  com  acreage    and  try  some  good  legume  hay  such 
as  alfalfa*    The  next  question  that  arose  was  the  need  for  control 
measures  on  the  cropland*    He  agreed  to  try  13  acres  of  contour 
strip  cropping  and  farm  the  remainder  of  the  cropland  by  using  field 
strips* 
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Because  of  the  need  for  hay  for  Ul  animal  units  of  livestock 
it  was  agreed  that  some  of  the  more  difficult  areas  of  the  cropland 
be  retired  to  a  permanent  meadow,  mainly  alfalfa*    Sixteen  acres 
(fields  2  and  h)  were  set  aside  for  alfalfa-grass  production* 

The  remaining  cropland  was  set-up  on  a  3-y©ar  rotation  of  com* 
wheat  and  grass-legume  meadow,  which  would  allow  about  23  acres  of 
com  per  year,  instead  of  U5  acres  formerly  grown*    This  was  as 
great  a  reduction  in  com  acreage  as  the  operator  was  willing  to 
sacrifice  at  the  beginning* 

After  the  cropland  changes  had  been  agreed  on,  the  problem 
of  how  to  get  more  pasture  was  still  to  be  solved*    Since  the  acre- 
age could  not  be  reasonably  increased,  a  program  of  treatment  was 
planned*     Four  and  five -tenths  acres  of  permanent  pasture    were  to 
be    limed  and  fertilised  and  plans  made  for  rotation  pasturage  to 
relieve  the  permanent  pastures  during  dry  stammer  months* 

Tliis  farm  had  only  2  acres  of  timber  remaining*    Mr*  Ritchie 
agreed  to  keep  it  fenced  from  livestock*    There  were  numerous  sink- 
holes and  draws  throughout  the  farm  which  were  to  remain  as  potential 
wildlife  habitats* 

Due  to    the  decrease  of  grain  grown,  hogs  were  to  be  reduced 
from  six  units  to  four  units,  horses  were  to  be  increased  two  units 
and  the  number  of  cattle  kept  about  the  same*    The  planned  crop  program 
seemed  to  fit  in  well  with  the  planned  livestock  program  and  the 
cooperator  was  satisfied* 
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Thirty  acres  of  com,  planted  in  1936,  mad©  an  average  yield  of 
30  bushels  per  acre,  15  acres  of  -wheat  averaged  16  bushels  per  acre, 
25  acres  of  spring  seeded  red  clover  drouth  Id  lied  during  the  suimner 
and  15  acres  of  oats  made  1  ton  of  hay  per  acre*    After  observation 
of  the  effects  of  the  program  and  discussion  with  the  farm  planner, 
the  operator  agreed  to  try  a  U-year  rotation*    This  lengthened  rotation 
would  add  more  organic  matter,  furnish  more  hay  and  toeep  the  ground 
covered  more  of  the  time*    Planting  fewer  acres  of  com  and  using  a 
heavier  fertilization  would  perhaps  yield  as  much  total  grain  in  the 
long  run*    Failure  of  25  acres  of  clover  presented  a  good  opportunity 
to  ma323  rotation  and  land  use  changes*    The  AAA  allotment  for  1937 
did  not  permit  complete  adjustment,  but  in  the  1958  crop  plan  the  ad- 
justment to  a  U-year  rotation  was  made*    In  the  spring  of  1937 
operator  limed  18  acres  more  cropland  and  IJ4.  acres  of  pasture*  The 
lime  was  furnished  by  the  Service  in  an  agreement  whereby  the  cooperator 
furnished  2  tons  of  20  percent  super-phosphate  for  pasture  treatment* 
Nine  acres  of  pasture  in  field  9  and  5  acres  in  field  1  received  1 
ton  of  lime  per  acre  and  approximately  300  pounds  of  0-20-0  fertilizer 
per  acre  in  April  1937*         field  9  the  cooperator  also  manured  about 
7  acres  in  addition  to  iriiat  was  fertilized* 

Field  a  5~acre  field  converted  to  alfalfa,  had  to  be  reseeded 
in  the  spring  of  1937*  1^©  Service  furnished  the  alfalfa  and  timothy 
seed  and  the  cooperator  furnished  the  fertilizer*  The  alfalfa  in 
field  2,  Tfirhich  looked  in  the  spring  of  1937  as  if  it  mi^t  be  crowded 
out  by  the  wheat  and  timothy,  was  pastured  with  15  head  of  dairy  cows 
during  April  1937*    2!he  cattle  grazed  the  wheat  and  timothy  dom  and 

the  alfalfa  ceime  out  in  good  shape*    The  wheat  grew  up  again  and  made 
a  good  yield* 
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By  the  fall  of  1957  't^e  oooperator  was  -Billing  to  make  additional 
ia5)roveinent  in  his  program*    He  was  more    favorable  towards  the  iise 
of  contour  strip  cropping  after  trying  it  for  2  years*    In  the  spring 
of  1938  fields  5  and  6  were  re-laid«    Eighty-four  and  ninety-eigjit 
foot  contour  strips  were  installed  in  both  fields;  the  layout  that 
exists  at  the  end  of  the  ^~yeeir  period  covered  by  the  agreement* 
To  prevent  making    too  drastic  a  change  in  the  layout  in  field  6$ 
two  20-foot  contour  sod  buffer  strips  were  included  in  the  strip 
crop  system*    IDius  by  gradual  chsmge,  Mr.  Ritchie  now  farms  all  his 
cropland  under  a  strip  cropping  system*    In  the  spring  of  1938  he 
limed  about  ih  acres  more  cropland  at  the  rate  of  2  tons  per  acre 
and  in  the  spring  of  1939  limed  10  more  acres  of  pasture  at  the 
same  rate*    "^n  addition,  he  disced  and  seeded  field  9*  16  acres,  in 
the  spring  of  1939  with  the  following  per  acre  seed  mixtures    2  poxmds 
alsike  clover,  3  pounds  lespedeza,  2  pounds  red  clover,  1*5  pounds 
alfalfa,  3  pounds  timothy  and    1  poimd  of  redtop*    The  timothy  and 
redtop  were  seeded  in  the  fall  of  1938* 

Controlled  gracing  has  been  practiced  on  all  pastures  since 
agreement* 

Tangible  results*    Since  1937  the  cooperator  has  converted 
about  3»5  acres  additional  cropland  to  alfalfa*    These  areas  are 
critical  portions  of  the  crop  fields  that  are  difficult  to  farm  and 
have  been  eroding  under  cultivation*    In  Figure  12B,  these  areas  are 
shown  as         6a  and  11a* 
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Sixty-one  percent  of  the  B  slope  and  thirty-three  percent  of 
the  BB  slope  is  to  remain  in  cultivation,  all  to  be  protected  by- 
erosion  control  practices*    Thirty-two  and  five-tenths  acres  are 
being  farmed  under  an  SU-foot  strip  crop  system  and  the  remaining 
cropland  is  being  farmed  under  a  field  strip  system  using  buffer 
strips  at  sharp  breaks  adjacent  to  siniholes  and  short  steep  slopes* 
About  one-half  of  the  3        35  erosion  acreages  will  remain  in 
cultivation  due  to  the  need  of  the  acreage  for  a  balanced  cropping 
system  and  the  adaptability  of  control  measures  on  the  cropland* 
The  pasture  acreage  has  not  materially  changed,  but  25  acres  to 
date  have  received  treatment  with  lime  and  fertilizer  and  more  will 
be  done  on  remaining  permanent  pasture* 

In  1939  Mr*  Ritchie's  pasture  production  records  showed  that 
h»3  acres  untreated  pasture  were  necessary  to  carry  one  animal  unit 
throu^  the  grazing  season;  3 •3  acres  necessary  after  treatment  with 
lime  and  fertilizer;  1*8  acres  necessary  after  treatment  with  lime, 
fertilizer  and  reseeding* 

Since  1936  all  of  Ifr*  Ritchie's  cropland  has  been  kept  covered 
over  winter*    The  com  has  been  put  in  the  silo  or    shocked  so  that 
wheat  could  be  seeded*    The    1939  seeding  on  the  rotation  land  was 
a  2-1-10-1-2  seeding  of  lespedeza,  red  clover,  alfalfa,  alsike  and 
tiaK>thy*    This  type  of  seeding  shows  more  promise  of  a  stand  suitable 
to  hold  soil  than  any  pre-vious  mixture  that  has  been  used* 


80 


Because  25  acres  of  clover  seeded  in  the  spring  of  1936  failed, 
the  average  hay  yield  for  1936  was  extreniely  lov    This  clover  failure 
also  accounts  for  the  large  acreage  of  wheat  in  1937 •    Although  the 
1939  com  yield  is  not  as  great  as  the  year's  previous,  it  is  still 
much  better  than  the  1956  yield* 

Table  10  shows  the  acreage  and  yield  of  crops  on  the  farm  for 
the  past  h  years,  as  talsen  from  Ifr*    Ritchie's  records* 

Ifeider  the  planned  program  3U  acres  of  rotation  cropland  may  be 
used  for  supplementary  pasture  each  year,  in  addition    to  a  13-acre 
alfalfa  meadow*    The  treatment  program  on  the  permanent  pastures  will 
easily  permit  the  carrying  of  25  einimal  units*    The  anticipated  pro- 
duction of  116  tons  of  hay  includes  80  tons  of  silage  as  hay  equivalent* 

The  amount  and  cost  of  digestible  nutrients  produced  before  the 
program  was  planned  contrasted  with  the  amount  and  the  cost  of 
producing  1,000  pounds  of  digestible  nutrients  after  planning  shows 
an  increase  of  33*896  pounds  of  digestible  nutrients  is  expected  each 
year  during  the  3-y©ar  period  of  1958-UO,  as  compared  to  each  year 
of  the  3"year  period  1933-35*  at  a  38  percent  lower  unit  cost*  The 
lower  unit  cost  is  expected  largely  through  increased  hay  and  pasture 
and  decreased  corn  and  oats  production  (6)*    A  comparison  of  planned 
production  of  feed,  with  actual  production  in  1939  indicates  that 
the  program  is  giving  expected  results  from  an  economic  as  well  as 
an  erosion  control  angle* 
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The  type  of  feed  grown  and  fed  to  livestock  is  improving  the 
quality  and  vigor  of  young  animals  at  "birth*    Practically  all  the 
heifers  axe  novt  kept  to  add  to  the  herd,  whereas  before  many  were 
not  good  enough  quality  for  breeders*    Further  proof  of  the  economy 
of  the  conservation  program  is  evident  in  the  changes  in  feed  pur- 
chased and  required*    In  1936,  58  percent  of  hay  requirements  were 
purchased  and  no    grain  was  bought*    In  1939*  no  hay  was  purchased 
and    only  about  15  percent  of  grain  requirements  had  to  be  bought* 

'Aie  efficiency  in  the  operation  of  the  farm  rnay  be  measured 
to  a  large  extent  by  a  number  of  efficiency  factors*  calculated 
from  the  annual  farm  accoimt  records  kept  on  this  farm  in  1936, 
1937  and  1938 •    ^ese  data  for  the  farms  are  shown  in  the  appendix* 

An  analysis  of  the  data  indicates  that  the  program  has  not  dis- 
turbed the  farm  organization  materially  or  impaired  the  financial 
returns  to  the  operator*    Indications  are  that  greater  returns  can 
be  expected*    ^e  livestock  receipts  per  tillable  acre  have  not 
changed  much,  but  the  livestock  receipts  per  $1  worth  of  feed  fed 
have  increased  materially©    Value  of  crops  per  tillable  acre  has 
decreased  principally  because  of  the  decreased  corn  acreage*  The 
livestock  efficiency  index,  which  is  the  percentage  of  average 
returns  per  $1  worth  of  feed  fed,  weighted  by  the  kind  of  live- 
stock kept,  indicates  that  the  type  of  feed  now  produced  is  more 
satisfactory  for  a  dairy  enterprise  than  the  old  system*    The  man 
work  units  on  the  crop  acres  have  been  reduced,  ■•.vith  little  change 
in  labor  requirements  on  livestock* 
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Since  the  receipts  and  operating  expenses  per  tillable  acre 
have  not  appreciably  changed,  it  would  lead  one  to  believe  that  a 
soil  conservation  program  on  this  farm  fits  into  the  farm  organization 
nicely*    A  steady  rise  in  the  crop  yield  index  is  a  favorable  sign, 
shovdng  some  response  on  the  treatment  and  use  of  the  cropland* 

The  average  return  on  investment  on  this  farm  the  past  3  years 
has  been  12 •Y  percent,  or  an  average  net  income  of  $l,ii95» 

The  total  expendit\ir©  on  this  farm  over  and  above  the  ususil 
farm  expenses,  including  labor,    was  |l*ii.l5»l6  or  |9*31  P©r  acre* 
The  government  contributed  approximately  60  percent  and  the  farmer 
ho  percent  of  the  total*    This  represents  the  cost  of  establishing 
the  program  on  the  farm  to  date* 

The  cooperator  has  indicated  that  he  will  continue  tlie  program 
indefinitely  as  it  is  now  planned.    He  intends  to  apply  some  ad- 
ditional fertilizer  to  pastxare  and  meadow  land  in  1939*        has  on 
hand  2  tons  of  O-I4.5-O  super -phosphate  fertilizer  end  plans  to  buy 
some  potash  next  spring  to  balance  his  applications* 
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The  pasture  and  meadow  programs  on  this  farm  are  assuming  more 
iir5>ortant  roles  because  of  their  necessity  for  economical  dairy 
production*    When  the  operator  ceased  renting  outside  pasture,  his 
enthusiasm  for  further  pastxare  treatment  at  hoioe  was  bolstered 
greatly*    Supplementary  pasture  from  idie  rotation  and  retired  meadow 
land  has  been  a  large  factor  in  the  success  on  this  farm*    In  the 
spring  of  1937  the  oooperator  pastured  13  acres  of  wheat  during 
the  month  of  April  with  15  heifers  and  estimated  the  value  of  the 
forage  at  For  2  successive  years  he  has  been  able  to  leave 

the  yearling  heifers  on  good  legime  pasture  until  December  before 
starting  bam  feeding*    The  practice  of  grazing  alfalfa-grass 
meadow  on  this  farm  to  provide  supplementary  pastiire  is  being  tried* 

The  strip  cropping  system  has  been  adjusted  to  fit  both  the 
cooperator*s  needs  and  the  erosion  control  needs*    With  the  exception 
of  buffer  strips  which  will  be  marked  out  in  the  spring  of  19i4.0, 
the  complete  system  is  in  operation* 

The  cooperator  has  been  doing  gully    control  work  every  year, 
using  straw  and  hay  mulch  and  by  discing  and  seeding*    There  are 
few  raw  breaks  remaining  on  the  farm*    Due  to  a  few  steep  slopes 
and  low  fertility  some  of  the  eroded  draws  have  been  difficult  to 
heal,  but  with  less  plowing  and  some  care,  the  future  gully  problem 
on  this  farm  will  be  small* 

Following  are  a  few  commsnts  that  have  been  made  by  Ritchie 
from  time  to  time: 
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"Very  noticeable  decrease  in  run-off  in  large  draw  back  of 
house  since  I  began  using  contour  strips  and  have  been  getting 
better  meadow  stands  on  the  watershed  above* 

"In  svmmier  of  1936  n^r  old  blind  mare  walkad  across  the  pasture 
to  the  treated  area  to  graze* 

"iSy  heifers  are  the  nicest  I've  ever  raised  and  have  made  the 
best  and  inost  economical  growth  of  any  I've  ever  grown,  since  I 
have  been  able  to  produce  better  hay  and  pasture* 

"Pasturing       -wheat  early  in  the  spring  not  only  gives  me  some 
good  early  pasture,  but  it  protects  my  permanent  pasture  when  it 
needs  protection  most*    %  wheat  yields  have  not  sxjffered  from  the 
early  pasturing* 

"Top  dressing  my  "wheat  -with  manmre  certainly  is  good  insurance 
for  a  catch  of  grass  and  legumes*" 

A  general  livestock  farm* 

This  is  a  170-aore  general  livestock  farm,  tenant  operated  for 
the  past  20  years,  on  a  50~50  livestock  share  basis* 

The  present  owner  is  a  widow,  'Mrs*  Quincie  Rainbolt,  who  pur- 
chased the  unit  23  years  ago*    She  depends  on  the  tenant  to  super- 
vise and  operate  the  farm  business*    The  farm  was  laiown  in  the  past 
as  "The  Rail  Fence  Farm"  as  it  was  completely  fenced  by  rails,  which 
caiae  from  woodland  on  the  farm*    The  woods,  of  beech-m©.ple  type, 
contain  yellow  poplar,  oak  and  walnut*    The  farm  has    been  occupied 
for  approximately  100  years* 

At  the  time  of  acquisition  by  the  present  owner  the  maple 
trees  which  had  survived  were  deteriorating*    No  reproduction  was 
taking  place  because  livestock  grazed  the  woods*    Pastures  were 
n  poor  condition,  and  only  2h  acres  of  cropland  had  been  lined* 
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"When  the  present  tenant,  W*  F«  Gillum,  came  on  the  farm  he 
found  fences  in  poor  condition,  erosion  active  on  croplsoid,  dif- 
ficulty in  obtaining  stands  of  clover  in  meadows  on  account  of 
need  of  liioe  and  organic  matter  had  resulted  in  substituting 
lespedeza  in  meadow  mixtures* 

A  herd  of  25  to  50  dairy  cows  was  acquired*    The  manure  was 
tised  preceding  com  and  as  top  dressing  for  wheat,  which  helped 
maintain  yields*    A  rotation  of  com,  wheat  or  oats  and  1  year  of 
meadow,  was  being  used  by  the  operator* 

The  survey*    Yilhen  Soil  Conservation  Service  technicians  surveyed 
conditions  on  the  farm  they  found  the  major  portion  of  the  cropland 
on  Bedford  Silt  loam  with  ij.  to  10  percent  slope*    However,  about 
one-fourth  of  the  cropland  was  on  slopes  of  12  percent  or  more* 
The  survey  showed  little  gully  erosion,  not  enough  to  include  in 
analysis*    Practically  all  of  the  cropland  fell  into  the  moderate 
erosion  class*    However,  the  combination  of  the  slope  and  erosion 
would  indicate  the  need  for  erosion  control  practices  and  some 
retirement  of  the  C  slope  from  cultivation* 

Before  the  plan  Ifr*  Gillum  averaged  about  18  acres  in  com 
with  a  yield  of       bushels  per  acre,  5  acres  of  silage,  h  acres 
of  oats,  15  acres  of  wheat  yielding  20  bushels,  22  acres  of  clover 
and  mixed  hay,  10  acres  of  soybean  hay,  13  acres  of  woods  which 
was  unprotected  from  livestock  and  76  acres  of  other  pasture* 
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The  1933"55  average  units  of  livestock  on  this  farm  amounted 
to  h  horses,  18  dairy  cows,  10  young  dairy  units,  6  of  hogs  and  3 
of  poultry*    Feed  requirements  for  this  stock  were  60  tons  of  hay, 
1,200  bushels  of  grain  and  pasture  for  30  animal  units*  Actual 
production  averaged  77  tons  hay,  1,250  bushels  grain  and  pasture 
for  25  sP^ units*    This  analysis  indicated  inadequate  pastiares, 
and  observation  led  to  the  belief  that  pasture  quality  was  probably 
the  trouble* 

Iftitil  1935  "the  tenant  had  two  sons  iiho  helped  with  the  milk- 
ing of  the  dairy  herd  and  the  other  farm  work*    After  they  finished 
high  school  they  obtained  eii5)loyment  elsewhere*    The  operator  had 
either  to  hire  additional  help  or  reduce  his  dairy  herd,  so  he 
began  in  1936  to  build  up  a  general  purpose  herd  to  produce  beef 
calves*    This  scheme  would  also  fit  in  well  with  a  soil  conservation 
program  which  would  supply  more  hay  and  grass  crops*    Upon  reducing 
his  dairy  herd,  the  tenant  thought  he  could  increase  the  number 
of  hogs  without  affecting  the  planned  cropping  system* 

The  agreement* 

The  farm  was  placed  under  agreement  with  the  Soil  Conservation 
Service  in  February  1956*    A  detailed  description,  which  will  show 
the  adjustments  in  land  use  and  the  effect  of  the  program  on  the 
farm  organization  and  control  of  erosion  follows*    Figure  15A  shows 
conservation  survey  and  land  use  before  planning*    Figure  13B  shows 
land  use  and  practices  after  planning* 
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Fields  1,  3  a2id  6  (fig»  13B)  had  "been  used  as  rotation  crop 
fie  Ids  •    As  a  conservation  measure,  since  erosion  and  slope  made 
the  area  desirable  for  meadow  use,  field  3»  7  acres,  was  retired 
to  alfalfa-grass  meadow*    Field  8,  formerly  pasture  was  returned 
to  rotation  cropland  uses*    All  the  cropland  was  planaed  on  a  U-year 
rotation  of  com,  winter  grain  and  2  years  of  grass-legitms  meadowf 
using  an  8U-foot  contour  strip  cropping  system*    In  balancing  the 
rotation,  fields  1  and  8  were  planned  together  to  grow  the  same 
crops  on  alternate  years  with  field  6,  so  that  each  year  about  55 
acres  of  rotation  pastin*e  would  be  available  after  small  grain 
harvest*    Ten  acres  of  field  6  were  limed  at  the  rate  of  2  tons  per 
acre  in  the  spring  of  1936«    Farm  planning  technicians  laid  out 
strip  lines  on  field  6  in  the  spring  of  1936  and  assisted  the  cooperator 
in  getting  them  into  operation*    To  speed  up  the  demonstration,  spd 
to  assist  the  cooperator  in  putting  into  effect  some  of  the  recom- 
mended practices  a  limited  amount  of  materials  and  labor  were 
furnished  by  the  Service*    The  limestone  used  on  the  farm  was  talaen 
from  a  quarry  in  field 

No  major  changes  have  taken  place  in  the  strip  layout*    A  few 
minor  adjustments  have  been  made  at  the  operator's  request,  where 
some  of  the  strips  were  too  wide  for  steeper  slopes  or  the  lines 
were  too  sharp  for  satisfactory  cultivation*    Some  of  the  changes 
have  been  made  by  the  operator  at  the  time  the  strips  were  plowed* 
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In  the  spring  of  1958 #  15  acres  more  cropland  were  limed  at 
the  rate  of  2  tons  per  acre*    About  15  acres  of  the  steeper  areas 
in  field  6  were  retired  to  grass -legume  meadow*    This  included 
about  5  acres  in  the  east  portion  of  field  6$  which  as  originally 
planned,  was  retired  to  pasture* 

To  alleviate  the  possibility  of  rotation  meadow  failures  a 
"shot  gun  type"  of  a  grass -legume  mixture  was  recommended*  This 
mixture  consists  of  red  clover,  alsike  clover,  lespedeza,  redtop 
and  timoi3iy»    Better  meadow  yields  are  now  being  obtained  in  ad- 
dition to  more  satisfactory  erosion  control*    Meadow  yields  in- 
creased approxiuiately  50  percent  the  past  3  years* 

The  gully  control  work  on  croplemd  consisted  mainly  of  rook 
fills  and  brush  and  litter  fills  in  waterways*    Some  seeding  and 
mulching  was  done  in  draws  that  would  be  used  for  waterways  in 
order  to  establish  permanent  vegetation* 

Field  3«  7  acres,  was  plowed  and  seeded  to  an  alfalfa-grass 
legume  mixture  at  the  rate  of  10  po\inds  of  alfalfa  and  2  pounds  of 
timothy  per  acre  in  April  1936  and  drilled  wiih  a  half  seeding  of 
oats  as  a  companion  crop*    Limestone  was  applied  at  the  rate  of  3 
tons  per  acre,  before  seeding*    At  the  time  of  seeding,  0-li4-6 
fertilizer  was  drilled  at  the  rate  of  300  pounds  per  acre*  For 
the  past  3  years,  this  field  has  yielded  an  average  of  2*5  to  3 
tons  of  high  quality  hay  per  acre  and  has  effected  almost  perfect 
erosion  control* 
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Five  acres  in  "liie  southwest  comer  of  field  h  "were  treated 
with  2  tons  of  limestone  and  200  poimds  of  0-20-0  per  acre,  in  the 
spring  of  1936«    In  addition,  the  same  area  was  contour  furrowed, 
using  a  2-foot  vertical  interval  for  spacing  on  a  10  percent  slope* 
The  furrows  were  made  by  the  cooperator,  using  a  tractor  and  two 
ll+-inch  bottom  plows*    Due  to  a  drouth  in  1936,  the  furrows  were 
slow  to  vegetate  hut  now   they  are  sodded  over  (figs»  liu.,  1Ub)» 

The  eooperator  has  reported  complete  satisfaction  with  the 
original  5-acre  treated  plot,  and  feels  that  similar  treatment  on 
some  of  the  other  pastures  would  be  beneficial* 

As  a  special  study  on  T?s^ich    an  accurate  record  of  cow-days 
pasture  could  be  kept  for  the  purpose  of  evaluating  pasture  treat- 
ment under  actual  grazing  conditions,  2  acres  in  field  5  "were 
treated  by  the  eooperator  in  the  spring  of  1937»    A  part  of  the 
area  was  plowed  and  the  remainder  disced*    On  the  whole  eirea,  1*5 
tons  of  lime  per  acre  and  200  pounds  0-20-0  fertilizer  per  acre 
were  applied*    Thirty-six  pounds  of    an  adapted  grass-legume 
pasture  mixture  was  seeded  at  the  time  the  fertilizer  was  drilled* 
In  the  spring  of  1938  an  additional  1+  acres  were  added  to  the  2-acre 
treated  area*    It  was  disced  heavily,  limed  at  the  rate  of  1*5 
tons  per  acre,  fertilized  at  the  rate  of  I4.OO  pounds  per  acre  with 
an  O-IJ4.-6  fertilizer  and  seeded  with  16  pounds  sweet  clover,  22 
pounds  alfalfa,  18  potmds  orchard  grass  and  10  pounds  alsik© 
clover*    The  treatment  was  applied  in  %)ril# 
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Figure  Contour  furrows  sho¥m  in  Figure  II4A*  after  three  grow- 

ing seasons • 


Accurate  records  showing  cow-days  of  grazing  were  kept  on  this 
area  in  1938  and  1939  in-  comparison  with  the  cow-days  on  field 
This  was  in  connection  with  a  study  nade  on  several  farms  for  the 
purpose  of  providing  information  pertaining  to  the  value  of  treated 
vs  untreated  pastures*    A  report  on  pasture  renovation  study  has 
"been  submitted*    An  analysis  of  the  records  show  that  on  a  per  acre 
basis  the  treated  area  gave  142  percent  more  cow-days  grazing  per 
acre  in  1938  and  1+0  percent  more  cow-days  grazing  per  acre  in  1939 
than  did  the  untreated  pastiure  (fig*  15)* 

Due  to  extremely  dry  weather  in  the  late  summer  of  1958  and 
1939#  only  about  h  months  of  actual  grazing  was  obtained  from  the 
permanent  pastures*    In  a  normal  season  with    controlled  grazing  at 
least  6  months  of  grazing  can  be  expected  from  the  permanent  pastures 
All  pastures  on  this  farm  are  being  managed  much  better  than  in 
the  past*    They  are  mowed  from  one  to  three  times  each  year  when 
the  predominant  weeds  are  in  bloom,  or  when  the  turf  needs  clipping 
for  more  uniform  grazing*    The  livestock  are  shifted  periodically 
from  one  pasture  to  another  to  control  the  heigjit  of  the  grass 
for  most  desirable  combination  of  grasses  and  legumes*    The  operator 
reports  that  his  pastures  are  not  only  producing  good  grazing  over 
a  longer  period  but  they  are  also  producing  a  hi^er  quality  forage* 
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Figure  15»    View  of  pastiire  fields*    Area  on  right  above  fence  is 
a  renovated  area  treated  the  spring  of  1957*    Pasture  -was  limed, 
disoed,  fertilized  and  seeded*    Area  on  left  of  fence  received 
no  treaument* 
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Field  2,  13  acres,  which  had  been  woods  pasture,  was  converted 
to  woodland  and  protected.    In  addition*  5  acres  of  eroded  pasture 
was  included  in  the  area  and  plemted  to  tree  seedlings  and  seed 
spots,  in  -the  spring    of  1931*    In  the  spring  of  1938*  3,000  tree 
seedlings  of  pine,  locust  and  yellow  poplar  species  were  furnished 
by  the  Service  and  planted  by  the  cooperator  in  areas  in  field  2, 
that  had    been  drouth  killed  in  1936  and  1937 •    Sufficient  wire 
and  labor  were  furnished  by  the  Service  to  build  a  fence  around 
the  area» 

Observation  and  reports  up  to  1929  show  that  since  protection 
the  maple  sugar  grove  is  iiaproving  in  vigor  and  yielding  much  higher 
returns*    In  1936,  |U8  worth  of  maple  syrup  was  sold,  in  1937# 
^86  worth,  and  in  1938,  ^lUO  worth*    It  is  probable  that  a  3-aors 
area  in  the  west  portion  of  this  field  may  be  returned  to  pasture 
uses,  as  it  now  has  an  excellent  cover  of  Kentuclsy  bluegrass* 
The  bluegrass  is  so  dense  that  tree  seedlings  were  smothered  out* 
With  proper  majiagement  an  area  of  this  type  would  make  good  pasture 
and  also  control  erosion  satisfactorily* 

llie    coordinated  program  is  fully  established  on  this  farm  and 
is  working  to  the  satisfaction  of  both  the  Service  and  the 
cooperators» 
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Tangible  results  on  the  Rainbolt  farm*  Table  llB  shows  the 
soils*  slope  and  erosion  in  relation  to  the  land  use  on  this  farm 
before  planning  the  program,  llA  sifter  planning* 

Since  all  the  soil  on  this  farm  is  of  pure  limestone  origin, 
the  type  of  soil  did  not  play  as  important  a  role  in  determining 
the  land  use  as  did  the  slope  and  erosion*    A  large  percentage  of 
the  cropland  on  the  farm  now  falls  into  slopes  ranging  from  3  to 
12  percent,  having  2  and  ^  erosion*    About  one-half  of  the  meadow 
acreage  is  B3  and  C  slopes  -with  2  and  3  erosion*    BB  and  C  slopes, 
with  2  and  3  erosion,  make  up  the  bulk  of  the  pasture  acreage* 
Some  of  the  pastures  have  been  cropped  in  years  past,  but  due  to 
rock  outoroppings,  urere  turned  back  to  pastiire*    'Aiis  probably 
accounts  for  the  fact  that  UO  percent  of  the  pasture  land,  though 
not  very  steep,  shows  2  and  3  erosion*    Aliiiough  the  woodland 
is  mostly  B  and  3B  slope  with  2  erosion,  the  fact  that  a  large 
amount  was  already  in  maple  trees  justifies  its  remaining  in 
woodland*    It  would  not  have  been  practical  to  fence  out  separately 
small  areas  that  should  have  been  planted  to  trees* 

Figure  16  shows  changes  in  crop  acres  by  land  use,  as  brought 
about  by  the  adoption  of  a  soil  conservation  program*    The  changes 
planned  will  provide  adequate  grain,  a  surplus  of  hay,  and  suf- 
ficient pasture  after  improvement  by  treating* 
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Figure  16.    Changes  in  land  use.    Mrs.  Quincie  Rainbolt  farm* 
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Through  treatiaent  and  management  the  permanent  pastures  will 
oarr^  the  livestoolc  load  most  of  the  summer •    In  the  fall  the 
rotation  meadovrs  can  usually  be  pastured  from  30  to  60  days,  thus 
relieving  the  permanent  pastures  at  a  time  when  they  need  to  store 
up  plant  food  for  winter  protection* 

The  planned  program  will  produce  about  15  percent  more  total 
digestible  nutrients  at  a  reduction  in  cost  of  10»5  percent*  This 
lower  cost  of  production  is  brought  about  largely  through  the 
increase  of  close-growing  crops,  such  as  alfalfa,  rotation  meadow 
and  pasture*    Also,  the  elimination  of  oats  and  soybeans  and 
reduction  of  corn  acreage  would  tend  to  cut  down  the  cost  of 
production* 

A  study  of  soil  loss  from  com  strips  in  field  6  in  1939  showed 
a  negligible  amount  of  soil  was  being  lost  from  the  cultivated 
strip  as  compared  with  the  losses  which  occurred  under  cultivation 
of  the  entire  field  in    straight  rows*    Mr*  Gillum  reports  t:at 
strip  cropping  has  been  an  effective  means  of  holding  soil  and 
moisture  in  his  crop  fields* 

In  the  appendix  a  table  is  given  with  data  showing  some  of 
the  economic  factors  which  indicate  the  results  on  this  farm  since 
the  conservation  program  has  been  initiated* 


* 
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The  analysis  of  costs  of  establishing  the  demonstration  pro- 
gram on  this  farm    shows  that  the  goverament  contributed  85  percent 
and  the  cooperator  15  percent*    !I3ie  c  ooperator  wi  11  continue  methods 
•svhich  have  been  demonstrated  during  the  agreement  period*  Complete 
satisfaction  in  the  program  to  date  has  been  voiced  by  tenant  and 
ovmer»    The  tenant  says  that  he  will  never  farm  rolling  land  by 
any  other  methods  than  on  the  contour*    He  states  "tiiat  althou^ 
crooked  rows  and  perhaps  point  rows  malce  tillage  more  difficulty 
he  has  been  well  repaid  for  his  trouble  during  the  past  14.  years 
because  the  oon^plete  erosion  control  program  on  his  farm  talras  out 
a  lot  of  the  gamble  connected  with  farming* 

com  yields  have  increased  10  to  20  bushels  per  acre  the 
past  Ij.  years,"  the  tenant  states*    "Wjy  1939  or*op  of  approximately 
70  bushels  per  acre  is  the  best  I  have  ever  produced  on  this  f  strm* 
Also,  the  beef  calves  I  raised  this  summer  on  pasture  are  the 
nicest  and  produced  at  less  cost  than  any  I*ve  ever  grown*    I  sold 
them  in  mid-siimmer  at  $50  per  head*    Although  I  still  have  some 
slight  erosion  in  difficult  areas  on  the  farm   my  erosion  problem 
is  very  slight  compared  to  the  old  methods  of  farming*" 

The  tenant  also  stated  that  his  horses  stayed  in  better  con- 
dition and  could  do  more  work  during  the  heavy  cropping  season 
because  they  did  not  have  to  pull  up  and  down  hills  all  day  long* 

The  tenant's  wife  quoted  her  husband  as  saying  that  visits 
by  the  Service  personnel  were  always  welcomed  because  he  was  sure 
to  learn  something  helpful  from  them* 
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The  Soil  Conservation  Service  has  been  fortxmate  in  being  able 
to  work  with  a  tenant-operator  of  this  type*    Lack  of  finances  has 
kept  the  cooperators  from  progressing  with  the  program  as  much  as 
they  might  have  wished  but  with  tiie  attitude  they  now  have  there  is 
no  question  that  the  soil  and  water  conservation  program  on  this 
farm  will  continue  to  improve  as  years  go  on» 

A  beef  cattle  farm* 

This  220-^ore  farm  is  owned  by  Jesse  A»  7food,  an  absentee  land- 
lord, living  in  a  nearby  town,  and  farmed  by  a  tenant  on  a  5C^50 
share  basis,  usually  under  a  3""y9ar  contract*    The  farm  has  been 
in  the  family  since  1830  and  has  had  good  care  in  the  past* 

The  landlord  and  tenant  are  both  progressive  agricultural  men 
with  an  appreciation  of  the  land  and  its  conservation*    Both  men 
realized  that  something  was  wrong  because  of  clover  failures  and 
irregular  yields  and  were  more  than  glad  to  cooperate  wi-tti  the 
Service  if  practical  me-tiiods  could  be  recommended  and  instigated* 

The  survey*    The  operator  was  fertilizing  his  com  and  -wriieat 
with  an  average  applica,tion  of  125  pounds  of  2-12-6  fertilizer  and 
had  used  lime*    All  the  manure  produced  was  put  on  the  cropland* 
A  fair  content  of  humus  was  to  be  found,  but  because  of  the  clover 
failures  and  irregular  rotation,  this  was  not  as  high  as  it  should 
be  for  best  results* 
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The  soils  belong  in  the  "^agerstown  series  and  the  farm  acreage 
consists  of:    Hagerstown  silt  loam,  60  percent;  Huntington  silt 
loam,  25  percent;  Bedford  silt  loam,  ih  percent  and  linside- 
Stendal  silt  loam,  1  percent,  as  shown  in  Figure  17A» 

The  upland  soils  on  this  farm  range  from  3  to  over  20  percent 
in  slope*    The  3  percent  slope  for  the  most  part  has  only  a  class  2 
erosion  because  the  topography  has  forced  it  to  be  left  under  a 
woods  cover*    Many  of  the  steep  areas  are  rather  inaccessible  to 
livestock  for  general  grazing*    "Where  C  and  D  slopes  were  in  the 
cultivated  fields,  the  erosion  was  class  3  and  33«    A  slopes  were 
generally  class  1  erosion  and  B  slopes  class  2  erosion* 

The  upland  soils  vary  in  depth  from  h  to  10  feet  with  rock 
outcroppings  on  the  shallower  phases,  especially  on  cultivated  areas 
where  sheet  erosion  has  taken  place*    This  condition  mde  it  im- 
possible to  terrace  as  a  control  measure  on  these  fields*  Hnderground 
drainage  is  found  on  some  of  the  upland  fields,  it  being  indicated 
by  occasional  sinkholes  where  the  surface  drainage  enters* 

The  livestock  on  this  farm  consisted  of  almost  every  class,  but 
a  herd  of  registered  Aberdeen-Angus  cattle,  a  herd  of  grade  dairy 
cows  and  a  small  herd  of  hogs  were  depended  upon  for  practically  all 
of  the  income*    Horses  furnished  the  power  for  operating  the  farm  and 
the  operators  raised  two  to  three  colts  a  year*    The  tenant  is  a  good 
husbandman  and  is  especially  good  with  cattle,  so  the  major  emphasis  was 
placed  there*    Much  of  the  grain  fed  was  bought  as  well  as  grain  supplements, 
but  an  atten5)t  was  made  to  produce  iwjst  of  the  hay  and  all  of  the  pasture* 
Soybeans  played  a  big  part  in  the  production  of  hay  and  often  were 
grown  in  place  of  small  grains* 
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Figure 17A*  Conservetion  survey  map  showing  soils,  cover,  slope  end 
erosion  before  planning.    17B  shows  land  use  and  erosion  control 
after  planning.     Symbol  legends  page.  182* 
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The  "bottom  fields  ware  used  a  major  part  of  the  time  to  grow 
com  with  some  soybeans  and  oats  at  periods  of  three  or  four  years 
in  each  field*    The  upland  fields  had  com  grown  on  them  each  third 
or  fourth  year*  followed  by  -wtoeat,  oats  or  soybeans,  leaving 
the  ground  bare  over  winter  much  of  the  tijaie*    The  owner  insisted 
on  the  tenant  not  raising  corn  on  the  upland  fields  any  more  than 
necessary  so  the  rotations  varied  with  the  tenant  somewhat* 

All  the  woods  were  grazed  moderately  and  the  pasture  proper 
over-grazed  because  of  the  large  livestock  load»    Tlie  pastures  were 
largely  made  up  of  Kentucljy  blue  grass,  Canadian  bluegrass  and  white 
clover*    Cropland  meadows  were  used  as  supple mentaiy  pastures  when- 
ever they  could  be  spared  from  hay  production* 

The  agreement*    In  going  over  the  farm  the  operators  pointed  out 
many  problems*    They  realized  after  discussion  of  the  soil  conservation 
program  that  land  use  adjustments  were  necessary  and  some  of  the 
erosion  control  measures  discussed  could  be  used*    A  planned  rotation 
with  a  uniform  acreage  of  the  various  crops  each  year  appealed  to 
them*    They  had  a  fine  conception  of  the  idea  of  land  use  and  were 
anxious  to  have  a  plan  whereby  ihe  hay  and  pasture  needs  could  be 
met  and  still  maintain  the  relatively  small  acreage  of  com  irfaich 
they  had  been  growing*    As  the  steep  banks  bordering  the  bottom  fields, 
especially  on  the  south  side  of  Leathezrvood  Creek,  presented  a  problem 
in  reaching  upland  fields  on  that  part  of  the  farm,  it  seemed  highly 
desirable  to  confine  the  cultivated  crops  to  the  bottom  fields  and 
upland  fields  on  the  north  (fig*  17B)  providing  the  erosion  problem 
could  be  solved* 
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It  was  decided  to  use  a  2-year  rotation  on  the  two  large  bottom 
fields,  ih  and  15  (fig*  17B).    Field  15  had  been  a  problem  field 
because  of  the  excessi-ve  water  running  down  on  it  from  the  field 
above*    Almost  every  year  this  water  kept  the  field  so  wet  that  the 
operator  was  forced  to  plow  and  plant  the  com  at  a  late  date,  re- 
sulting in  a  low  yield  of  soft  corn*    A  diversion  ditch  was  planned 
and  constructed  along  this  field  to  remove  this  condition.  The 
2-year  rotation  was  com  and  winter-grain-sweet  clover*    The  sweet 
clover  was  to  be  used  as  a  green  manure  crop  except  in  extreme 
cases  of  need,  such  as  a  bad     drouth,  when  it  could  be  used  as  an 
emergency  pasture* 

The  two  small  bottom  fields,  10  and  11,  were  ideal  for  hog 
pastiire,  so  a  3-y©ar  rotation  was  planned  for  them,  consisting  of 
corn,  small  grain  and  clover  meadow* 

Field  1  and  6  were  planned  for  contour  strip  cropping  under 
a  ii.-year  rotation  of  com,  winter  grain,  meadow,  meadow,  with  the 
exception  of  the  steeper  slopes  (field  9)  which  were  to  be  retired* 
The  B  slope  in  field  7b  was  to  have  the  same  rotation  as  the  other 
two*    Since  the  slopes  were  short  and  gentle,  contoiir  tillage  alone 
was  planned  for  this  field* 

The  soils  were  tested  and  found  to  need  2  tons  of  lime  on  the 
upland  and  1  ton  on  the  bottom  land*    This  has  been  applied  as  planned* 
The  com  fertilizer  was  changed  to  a  0-12-12  analysis  at  the  rate 
of  125  pounds  per  acre  and  the  wheat  fertilizer  maintained  at  the 
rate  of  200  pounds  of  2-12-6  fertilizer  per  acre* 


Figure  18a«    Field  to  be  stripped,  with  contour  lines  laid  out« 


Figure  18B«    After  strip  cropping  is  in  effect  on  field  shown  in 
Figure  18A*    A  i;-year  rotation  of  com#  Tddieat,  meadow,  meadow,  is 
being  followed*    Alfalfa,  red  clover  and  timothy  is  the  meadow 
mixture  used*    The  operator  has  been  pleased  by  the  effecti-veness 
of  the  control  secured* 
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Tests  showed  that  all  soils  on  the  farm  wore  low  to  very  low 
in  phosphorus* 

Field  19  includes  a  small  field  formerly  cultivated  and  mcrfc 
of  the  B  slope  was  planned  for  alfalfa-grass  meadow*    The  steeper 
slopes  of  fields  6  and  7  could  not  be  fenced  economically  for  use 
as  pasture  so  alfalfa-grass  meadows  were  planned  for  these  areas* 
Two  to  three  tons  of  lime  were  needed  aiid  recommended  as  well  as 
300  pounds  of  0-1^-6  fertilizer  per  acre;  the  area  never  to  be  used 
for  cultivated  crops  again  but  to  be  maintained  in  meadow  through 
small  grain  whenever  the  stand  and  yield  made  the  production  un- 
economical* 

The  pasture  acreage  was  too  small  to  carry  the  livestock  so 
field  16  was  converted  from  cultivation  to  pasture*    This  field  had 
some  steep«  irregular  slopes  and  sevoral  sinkholes^  hence  did  not 
lend  itself  to  contour  strip  cropping*    A  treatment  and  management 
plan  was  outlined  whereby  it  could  be  made  to  produce  a  good  growth 
of  high  quality  pasture*    The  owner  and  tenant  were  much  interested 
in  this  phase,  the  tenant  even  agreeing  to     bear  a  small  portion 
of  the  cost  of  treatment* 

All  pastures  were  plsmned  for  treatment  with  1  to  2  tons  of 
lime  as  tests  showed  the  needs  and  1+00  pounds  of  0-20-0  fertilizer 
per  acre*    Rotation  of  pastures  was  planned  as  far  as  water  supply 
would  allow  and  the  livestock  to  be  kept  off  of  pastures  during 
the  winter  months*    All  pastures  were  to  be  mowed  at  least  once  a 
year*    Steep  slopes  were  to  be  found  in  these  fields  but  because  of 
their  location  and  size  it  seemed  uneconomical  to  fence  them  out 

and  plant  to  trees,  although  woodland  was  obviously  the  ideal  use* 
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The  steep  Trooded  areas  in  fields  7  a^ad  8  were  too  steep  for 
pasture  and  in  many  places  the  rocks  lay  so    close  to  the  surface 
that  they  were  a  haxard  to  li-TQstock  grazing.    These  areas,  together 
with  small  eroded  adjoining  cultivated  areas,  were  fenced  from 
livestock  and  the  open  areas  planted  to  locust  eoid  pine*    Field  12 
had  several  acres  of  A  slope    within  its  boundaries  but  the  land 
was  so  gravelly  and  flooded  so  often  that  it  was  not  suitable 
for  cultivation  or  pasture*    It  was  protected  and  set  aside  as 
woods* 

Tangible  results  on  the  Wood  farm*    The  operator  planned  to 
eliminate  the  sheep  and  dairy  cattle  and  concentrate  on  the 
breeding  herd  of  registered  Aberdeen-Angus*    This  has  been  ac- 
complished without  reducing  the  farm  income,  as  indicated  by  iihe 
farm  account  book*    Some  increase  has  been  made  in  hogs,  as  the 
practice  of  hogging  off  vrtieat  has  been  instigated  with  satisfactory 
results*    In  1937  T'^eat  which  sold  for  |1»06  at  the  elevator  brought 
over  |1*50  through  hogs*    The  poultry  flock  has  been  increased* 

Yields  of  com,  wheat  and  hay  have  shown  an  increase*  The 
operator  says  that  field  lij.  has  not  been  too  wet  since  the  diversion 
ditch  was  constructed*    The  sweet  clover  green  manure  crop  has  been 
very  profitable*    Yields  of  this  field  have  increased  from  an 
average  of  UO  bushels  per  acre  before  to  an  average  of  60  bushels 
sifterward* 
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The  upland  fields  have  produced  increased  yields,  the  operator 
believes  "because  of  strip  cropping,  a  planned  rotation,  the  retire- 
ment of  steeper  slopes  to  meadow  and  pasture  and  a  better  fertility 
program  which  has  conserved  soil  and  moisture* 

The  average  annual  amount  of  feed  planned  to  be  produced  during 
the  3-year  period  the  soil  conservation  plan  has  been  in  operation 
was  1,100  bushels  grain,  8?  tons  of  hay  and  hO  animal  units  of 
pasture*    In  1939 #  the  production  was  1,955  bushels  of  grain,  90 
tons  of  hey  and       animal  units  of  pasture  • 

Data  in  tables  12A  and  12B  show  the  distribution  of  lend  use 
on  this  farm  according  to  soil  types,  slope  and  erosion,  before 
and  after  planning* 

A  pasture  treatment  program  has  been  carried  on  steadily  until 
now  U3  acres  of  pasture  have    received  1  to  2  tons  of  limestone  per 
acre  as  needed  and  300  to  i+OO  pounds  of  0-20-0  fertilizer  per  acre* 
Four  acres  have  received  500  pounds  of  O-II4.-6  fertilizer  per  acre* 
resulting  in  a  big  increase  in  the  pasture  yield*    On  most  of  the 
areas  the  operator  believes  the  yield  was  almost  doubled*  On 
field  20  a  mixture  of  alfalfa  and  sweet  clover  was  seeded  which 
has  furnished  an  excellent  mid-summer  pasture*    Vifheat  and  rye  have 
furnished  some  valuable  early  spring  pastures  and  the  operator 
believes  contributed  to  the  resulting  meadow  stands* 


110 


u 
a 
<;-! 

-d 
o 
o 


<D 
CO 
CO 


PI 


0$ 
Pi 

o 

(0 

3 


O 
•P 

hD 
•H 

O 
O 

o 
d 

P! 
o 

•H 

09 
O 

u 

1 

<D 

P4 

O 
iH 

09 


■p 


O 
CO 


CVI 


■3 

E-i 


Pi 
O 

xa 
o 
u 


o 

rH 

C/5 


o 


pq 


OJ 
\0 


LTN 


LfN 


CVJ 
LTN 


0\ 


+>  U 
O  O 
Sri  «( 


CO 


lo 


O 


• 

ION 


GO 
O 


CVJ 


o 


lo 


CVJ 


00 


LfN 


CO 
CVJ 


CVJ 


OJ 


c^ 


3 

O 

u 

o 


L^^p 
o 

CVJ. 

o  |o 


23 

LfN 


lo 

Kn 


H  r-i 

CVJ 


lo 

>f\ 


io 

<NiCO 


CVJ 


u 

J? 


lo 


o 


lo 

ICVJ 


X) 


CVJ 


ILTN 

CVJ 

X) 


u 

-P 
w 

fin 


Q± 
O 


cu 

CVJ 


LfN 

o 


DO 


o 


DO 


CVJ 


PO 


CVJ 


LTNlCJN 

VN 


lo 

ho 


Ok 


lo 


KN 

3 


H 

d 
IP 
o 


6 

OS 

O 

o 


CO 
89 


s 

o 
o 

(0 


o 
+> 

to 

•d 
ft 
o 
o 
o 
ai 

o 

09 

o 
u 


a 

o 

CO 


o 


(D 
rH 

C5 
EH 


•H 

to 
O 


o 

CO 


o 


•H 

O 
CO 


l<N 


KN 


CVJ 


PQ 
PQ 


PQ 


CVJ 


LTS 
ITN 


ITN 


CVJ 
LfN 


C^ 


LfN 


iH  69 

43  £ 

O  O 

EH  0$ 


t<N 

"o" 

rH 


rH  J- 


LfN  LTS 
•  • 

CVJ  ON 
CM 


o 

■  Cv] 


CO 
CVJ 


lo 

Ok 

rH 


30 


hTN 


CVJ 


o 

rH 


CVJ 
CVJ 


o 


IfN 

O 
0\ 


CVJ 

-J- 


cu 


lo 


CO 

LfN 


lo 

o 

KN 


to 


CVJ 


DO 


00 

cu 


lo 

o 


X) 


Ok 


Ok 


cu 


cu 


rOk 


DO 
Ok 


lo 

cu 

DO 


cu 


o 


cu 

i 


Kn 

LfN 

o 
cu 


2 

•p 
w 


as 

-p 
o 


«       a  » 


»       t  » 


Ill 


Winter  protection  of  the  pastures  has  "been  practiced,  to- 
gether with  mo-wing  once  a  year  and  rotation  as  much  as  the  available 
water  supply  will  permit*    He  believes  that  these  have  all  contributed 
to  the  increased  production  seciired* 

Total  digestible  nutrients  produced  on  this  farm  in  1953-35 
were  233,111  pounds  at  a  cost  of  |10»63  per  1,000  pounds.    In  1939* 
256,lLi.l  pounds  were  produced  at  a  cost  of  $7*56  per  1,000  pounds© 

The  owner  sees  the  value  of  protecting  his  woods  and  believes 
that  protection  of  the  steeper  slopes  from  grazing  is  valuable* 
He  realizes  that  prevention  of  erosion  on  these  slopes  helps  the 
bottom  fields  from  being  covered  by  silt  from  above*    ^  has  placed 
these  wooded  areas  mder  state  forest  classification* 

The  operator  believes  that  the  yields  have  been  increased  25 
percent  and  the  value  of  the  farm  has  been  increased  $1,000* 

The  cooperator  furnished  approximately  30  percent  and  the 
government  70  percent  of  the  cost  of  establishing  the  prograjn, 
considering  labor  and  materials* 

Figiire  19  shows  changes  in  crop  acres  and  land  use  on  this  farm 
effected  by  the  conservation  plan* 

A  small  general  farm* 

This  70-acre  farm  is  located  in  the  eastern  portion  of  the 
watershed*    Althou^  realizing  that  he  had  a  serious  erosion  problem 
Stanley  Hunter,  the  owner,  was  reluctant  to  try  a  method  new  to 
his  farming  experiences*    After  observing  the  various  control 
measures  on  other  farms  for  a  year,  he  decided  that  they  vrere  sound 
enough  to  try  out* 
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FIG.  1^ — Acres  in  Crops  end  Land  Use 


Figure  19»    Crop  aores  and  land  use  on  Jesso  A»  Wood  farm* 
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The  sur-roy*    Serious  erosion  had  reduced  his  yields  and  it  was 
almost  impossible  to  get  a  good  stand  of  c  lo"ver  or  timothy  meadow* 
The  humus  content  was  low  because  of  the  3-yeai^  rotation  of  com, 
wheat,  meadow  and  the  accelerated  erosion*    Land  use  adjustments 
were  badly  needed* 

The  soils  on  this  farm  are  deriTred  from  both  pure  and  impure 
limestone;  approximately  one -third  of  the  soils  being  of  the  pure 
limestone  group  and  the  remaining  two-thirds  of  the  iii5)ure  lime- 
stone group* 

The  pure  limestone  soils  have  slopes  which  are  irregular  and 
many  sinkholes  are  to  be  foxmd*    Sixteen  acres  of  land  on  this  soil 
were  in  forest  cover  and  the  rest  in  pasture*    The  slopes  range 
from  3  to  20  percent,  as  shown  in  Figure  20A» 

The  injure  limestone  soils  consist  of  Bedford,  Lawrence  and 
1  acre  of  Holly  silt  loam*    Thirty  acres  of  the  farm  are  Bedford 
silt  loam,  with  slopes  ranging  from  3  to  12  percent,  many  of  them 
being  very  irregular*    The  steeper  ones  usually  showed  a  33  erosion, 
making  difficult  the  installation  of  erosion  control  losasures  such 
as  strip  cropping*    This  soil  type  made  up  most  of  the  cropland 
acreage* 

The  livestock  consisted  of  a  team  of  horses,  3  or  h  milk 
cows,  2  sows  and  1+00  to  500  laying  hens*    The  hogs    vary  from  on© 
to  four  litter  of  pigs  a  year*    Poultry  is  the  chief  source  of 
income  with  hogs  and  wood  products  making  up  most  of  the  remainder* 
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Because  several  acres  of  the  cropland  had  steep  slopes  which 
were  severely  eroded  it  was  decided  to  use  only  the  B  slopes  for 
crops  as  far  as  possible  (fig«  20B)«    Field  1+  was  lend  which  had 
been  cleared  of  timber  only  a  few  years  and  from  v^ich  the  stumps 
had  not  been  removed.    This  was  a  low  B  slope  which  was  being  used 
as  pasture*    A  U-year  rotation  was  planned  for  this  field  with 
contour  tillage  as  the  control  measure  to  be  used* 

The  more  level  portions  of  fields  1  and  2  were  planned  for  a 
ii-year  rotation  with  contour  strip  cropping,  the  rotation  to  consist 
of  corn,  wheat,  meadow,  meadow*    The  soil  tests  showed  a  need  for 
5  tons  of  lime  per  acre*    It  was  planned  to  lime  all  cropland  at 
this  rate  and  fertilize  at  the  rate  of  125  pomds  of  2-12-6  per 
acre  on  com  and  250  poimds  of  2-12-6  on  v»fheat» 

Steeper  slopes  in  fields  1  and  2  were  retired  to  permanent 
meadow  and  were  to  receive  an  application  of  300  pounds  of  0-l[{.-6 
fertilizer  and  h  tons  of  lime  per  acre*    Four  acres  were  to  be  sown 
to  an  alf alf a-timoiiiy  mixture*    The  slopes  were  too  steep  for  culti- 
vation and  lay  in  three  separate  areas,  so  could  not  be  fenced  for 
pasture* 

Kie  crop  field  3  "was  retired  to  pasture  and  plans  made  to  line 
it  at  the  rate  of  h  tons  per  acre  and  apply  200  pounds  of  2-12-6 
and  300  pounds  of  0-20~0  fertilizer  per  acre  and  seed  to  a  mixture 
of  alfalfa,  alsike  clover  and  redtop*    The  small  pasture  field  7 
was  to  have  contoxar  furrows  constructed  in  it  because  of  the  excessive 
water  which  caused  serious  damage  to  the  garden  below  and  gullying 
along  the  fence*    This  area  was  to  be  limed  at  the  rate  of  3  tons 

per  acre  and  receive  300  pounds    of  0-20-0  fertilizer  per  acre* 
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About  16  acres  of  woods,  in  •which  stock  grazed,  were  to  b« 
protected  by  fencing* 

Tables  15A  and  13B  give  data  showing  land  use  according  to 
soil  types,  slopes  and  erosion  before  planning  and  adjustments  which 
were  made* 

Tangible  results*    JJot  much  change  in  livestock  has  taken  place 
since  planning  the  program*    The  livestock  will  require  800  bushels 
of  grain,  16  tons  of  hay  and  8*5  units  of  pasture*    Soine  grain  will 
be  bought* 

The  entire  crop  acreage  has  been  limed  at  the  rate  of  3  tons 
per  acre  and  control  measures  established*  Yields  have  increased 
and  no  meadow  failures  have  occurred* 

Observations  have  shovm  that  erosion  has  been  reduced  to  a 
minimum  as  no  apparent  soil  loss  occurred  from  the  com  into  the 
meadow  strip* 

Com  yields  have  gradually  increased  from  an  average  of  35 
bushels  in  1933-35»  to  55  b\ishels  in    1939»    "Wheat  has  increased 
from  10  to  16  bushels  and  hay  from  1  to  3  tons*    The  present 
hay  consists  mostly  of  alfalfa-timothy  mixture* 

Digestible  nutrients  produced  for  1933-35  averaged  i49,296 
pounds  at  a  cost  of  |lU»23  per  1,000  pounds.    In  1939*  69,100 
pounds  were  produced  at  a  cost  of  |9»2U  per  1,000  pounds* 
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The  permanent  meadows  were  lined,  fertilized  and  seeded  as 
planned  and  are  producing  good  yields* 

Six  acres  of  pasture >  field  3$  have  "been  treated  -with  3^0 
pounds  of  0-20-0  and  200  pounds  2-12-6  with  excellent  results,  as 
shown  in  the  foreground  in  Figure  21A« 

On  field  7  large  contour  furrows  were  constructed  "by  turning 
three  furrows  downhill  and  forming  by  discing  and  harrowing*  This 
0«8  acre  field  received  3  tons  of  limestone  and  3^0  poimds  of  2''12'^ 
fertilizer  and  was  seeded  to  rye  a^id  5  pounds  of  timothy  in  the 
fall  of  1937*    The  furrows  were  constructed  in  the  spring  of  1938 
and  the  field  seeded  to  12  poimds  of  alfalfa*    Two  pounds  of  smooth 
brome  and  1  pound  of  alsike  were  sown  on  the  furr07ra»    The  rye 
was  pastured  off,  giving  60  cow-days  pasture*    The  alfalfa-timothy 
meadow  was  clipped  twice  the  first  year  and  yielded  a  ton  of  hay* 
The  field  was  covered  with  triple-awn  grass  and  a  few  scattered 
plants  of  Canadian  blue  grass  before  treatment*    An  excellent  stand 
of  alfalfa-grass  meadow  was  secured,  as  shown  in  ^'igure  21B*  This 
picture,  taken  in  July  1939*  also  shows  one  of  the  furrows,  the 
depth  and  size  indicated  by  the  two  men*    The  furrows  are  shown 
in  the  background  in  Figure  21A,  as  they  appeared  in  July  1938* 

The  gullies  along  the  fences  have  been  controlled  and  no  further 
damage  has  been  done  to  the  garden  below*    The  furrows  have  held  all 
the  run-off  with  the  exception  of  one  occasion  i^^ien  a  3*5  inch 
rain  was  experienced  in  a  short  period*    This  field  made  3»5  tons 
of  hay  in  the  1939  crop  year,  but  the  ultimate  tse  of  the  field  will 
be  pasture* 


I 
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Figure  21B«    Alfalfa-timothy  meadow  1  year  after  seeding*  Note 
contour  furrow,  constructed  to  hold  treatment  and  moisture* 
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The  woodland  was  fenced  from  livestock  and  the  owner  states 
that  his  maple  trees  have  given  a  more  even  flow  as  well  as  a  larger 
flow  of  sap  during  the  maple  syrup  season;  the  mortality  has  greatly 
decreased  and  a  big  increase  in  the  number  of  yoimg  seedlings  has 
"been  observed  since  protecting* 

A  count  made  on  a  measured  plot  shows  that  the  number  of  seed- 
lings per  acre  had  increased  from  6,700  in  1937  to  32,600  in  1939* 
with  sugar  maple  reproduction  making  up  73  percent  of  the  increase* 

A  management  plan  was  written  by  the  forester  and  has  been 
followed  by  the  owner*   He  has  practiced  selection  cutting  and 
states  that  the  wood  acreage  has  been  the  most  profitable  acreage 
on  the  f£irm*    He  is  able  to  maks  use  of  his  labor  at  a  labor  sur- 
plus period  of  the  year,  never  experiences  a  crop  failure  and  the 
cash  outlay  is  small  in  his  maple  syrup  business*    Figure  22  shows 
the  maple  syrup  enterprise  on  this  farm* 

The  gross  income  from  15»8  acres  of  woodland  for  3  years,  1936-38, 
as  shown  by  the  Hunter  farm  account  book  is  as  follows:    Maple  syrup, 
$U28*85;  logs,  ^223,50;  total,  1652*35;  yearly  average,  |217*ij.5. 

The  project  forester,  in  a  study  of  this  farm,  found  that  the 
average  annual  cost  of  producing  this  maple  syrup,  excluding  the 
farm  labor,  was  |27*38  a  year*    The  forester  also  states  that  this 
is  only  a  fair  woodland,  but  under  present  conditions,  an  average 
harvest  of  |2  worth  of  logs  per  acre  per  year  is  a  conservative 
estimate  of  vdiat  the  woods  will  produce* 


121 


i'igure  22»    (reneral  view  of  maple  sugar  camp,  vdth  sugar  maple 

woodland  in  the  background* 
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Figure  25  shoves  changes  in  Ismd  use  and  crops  which  were  made 
on  this  farm* 

In  1959,  the  first  year  the  strip  cropping  system  has  been  in 
full  operation,  the  owner  states  that  no  apparent  erosion  took 
place  and  his  yields  have  almost  doubled  in  3  years* 

The  cost  of  establishing  the  program  was  25  percent  for  the 
owner  and  75  percent  for  the  government,  including  labor  and 
materials* 

A  woodland  farm* 

This  200-acre  Thurman- Thomas  farm  is  located  8  miles  northeast 
of  Bedford,  in  a  general  farming  area  where  the  farm  agricultural 
crops  are    confined  to  the  creek  valley  and  to  portions  of  the  more 
gently    rolling  upland*    The  soils  of  this  farm,  particularly  on  the 
upland,  are  chiefly  Bedford  and  Dunmore  silt  loam,  with  Ifuskingum 
silt  loam   exposed  in  steep  ravines  and  along  water  courses  throughout 
the  large  wooded  area  (fig*  2I4A)*    The  soils  found  on  that  portion 
of  the  farm  given  over  to  agricultural  crops  are  Pope  and  Holly 
silt  loams  on  the  first  bottoms  and  Tyler  silt  loam  on  the  second 
bottoms*    Considerable  sheet  erosion  has  taken  place  on  the  majority 
of  land  which  was  in  pasture  with  little  or  no    erosion  occurring  on 
the  bottoms*    In  some  old  fields,  serious  gully  erosion  has  taken 
place a 
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The  erosion  control  program  outlined  for  the  Thurman- Thomas 
farm  calls  for  150  acres  or  75  percent  of  the  total  area  to  be  in 
woodland  (fig*  2!4B)«    This  is  in  line  Yrith    good  land  use  conceptions 
for  the  area*    The  program  establishes  150  acres  of  timber  for  wood  s 
management  and  increases  pasture  and  meadow  acres*    Fields  7  8 
were  retired  from  cultivation  and  converted  to  permanent  meadow* 
In  field  1  approximately  2*5  acres  of  an  opening,  formerly  an  old 
field  along  the  west  side  of  this  field,  was  planted  with  2,500 
red  pine  and  protected  from  livestock* 

Field  2  had  been  used  for  pastiare  but  because  of  considerable 
forest  growth  and  gully  erosion,  this  field  was  converted  to  protected 
woodland*    A  total  of  9*^^00  black  locust  and  3*900  shortleaf  pine 
were  planted  in  the  openings  where  planting  was  necessary* 

Fields  3a*  3b,  5  a^id  6  will  be  used  for  permanent  pasture,  and 
portions  of  5  and  6,  and  all  of  3a  were  treated  with  lime  and 
fertilizer  €tnd  seeded  to  a  desirable  cover  of  timothy,  alsike, 
lespedesa  and  redtop*    Lime  has  been  applied  at  the  rate  of  2  tons 
per  acre  and  0-20-0  fertilizer  at  the  rate  of  200  pounds  per  acre* 

Fields  4a,  1+b,  10a  and  10b  will  continue  to  be  used  as  rotation 
crop  fields*    Com  and  hay,  produced  on  land  owned  by  this  cooperator 
outside  of    the  watershed,  are  used  to  supplement  crops  grown  on 
the  home  place* 

Hhere  were  197  rods  of  barb  wire  fence  and  h3  rods  of  woven 
wire  fence  bviilt,  of  which  111  rods  were  to  improve  pasturing 
facilities  and  convert  cultivated  land  to  permanent  pasture*  The 
remaining  129  rods  protect  woods  areas  from  livestock* 
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Since  75  percent  of  the  total  area  of  land  in  this  farm  has 
been  set  aside  for  woodland  management  purposes,  the  Soil  Conservation 
Service  made  pro'vlsions  to  include  a  woodleuad  management  plan  as  a 
supplement  to  the  cooperative  agreement  in  order  to  bring  about  a 
more  profitable  income  from  the  farm* 

An  economic  survey  of  the  farm  showed  that  the  labor  income  in 
1955  "was  approximately  |170»    The  pasture  phase  of  the  fam  manage- 
ment program  was  improved  and  woodland  management  plan  was  written, 
providing  for  definite  action  program  in  the  woods*    The  woodland 
plan  called  for: 

(1)  The  removal  of  the  remaining  dead  chestnut  as  telephone 
and  electric  poles,  and  as  fence  posts, 

(2)  The  removal  of  all  over-mature  beech, 

(3)  The  removal  of  the  inferior  species  for  fuelwood 
as  tins  permits* 

The  Soil  Conservation  Service  demonstrated  how  hea-vy  the  cooperator 
should  cut  the  inferior  species  for  improvement  of  the  stand  and 
also  what  could  be  expected  from  salvage  cutting* 

The  cooperator  has  worked  in  the  woods  to  some  extent  but  due  to 
an  accident  was  unable  to  do  justice  to  the  woodland  program  as  outlined 
by  the  Service*    The  amount  and  value  of  wood  products  sold  for  the 
past  3  years,  1936,  1937  and  1958: 


Chestnut  posts,  20-foot  telephone 
poles  and  fuelwood 


$770.50 


Electric  poles    ^  $1*50 


583*50 


|135i+«00 
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Amoiant  and  value  of  wood  products  used  at  home  for  3  years; 


U,500  bd«ft»  chestnut  lumber 


$135*00 


100  fence  posts 


10*00 


Fuelwood 


120»00 


$265*00 


The  woodland  work  has  definitely  increased  the  farm  income* 
This  is  emphasized  by  the  1938  farm  record  book  which  showed  a  labor 
income  of  $559*         that  year*    It  is  assumed,  with  normal  crop 
production  and  sufficient  time  for  work  in  the  woods,  that  the 
annual  farm  labor  income  will  be  maintained  at  approximately 
$600»    This  was  ttie  income  estimated  in  the  woodland  management 
plan  in  1936 • 


Conservation  of  moistiir®  for  drouth  periods  by  control  of 
run-off  and  resulting  erosion  has  been  an  over-all  objective  of 
the  program* 

Rain  gage  records  have  been  kept  since  the  Service  began  work 
in  the  area*    One  automatic  recording  type  is  located  at  the  Service 
warehouse  and  two  others  in  the  area  are  kept  by  farmer  cooperators* 
The  average  rainfall  for  1937*  1938#  1939*  taken  from  these  records, 
compared  with  the  20-year  average,  is  shown  by  data  in  table  1U« 
Observation  reports  on  erosion  control  practices  following  these 
periods  of  intense  rainfall  indicate  established  practices  have 
been  effective,  with  minor  exceptions^ 


THE  liEASURES  OF  SUCCESS 


Rainfall  on  the  Watershed 


128 


Table  ih*    ATrerage  monthly  rainfall  on  leatherwood  Creek  watershed 
compared  with  20-year  monthly  average*    U«  S*  Weather  Bureau 


MoTi'hh. 

1Q57 

1958 

1939 

19L0 

2Q-year 
average 

January 

13  •16 

1.5U 

5.8U 

1.27 

5  •30 

February 

2*08 

2.3U 

3.lii. 

2.82 

iSarch 

1#96 

5«i48 

5*U6 

l^i+5 

ii.02 

April 

h*36 

1#11 

7.89 

3  •89 

May 

h.9U 

1+.13 

1.16 

3.63 

June 

3«21 

2.28 

6«U8 

i;.10 

July 

3  .60 

3.U9 

2.58 

August 

2»03 

1«90 

3.83 

September 

1»65 

•67 

3-1+7 

uo  tJODer 

•it 

l«77 

3*78 

November 

1.51 

1.31 

3.55 

December 

2.9U 

1.1+9 

•91 

3^75 

Total 

52.97 

32.01 

38.26 

1+2.72 

Dates  of  heavy  rainfall 


Inches 


May  3*  1937 
January  3*  1937 
September  11,  1937 
October  18,  1937 
May  2l+,  1938 
July  11,  1938 
June  21,  1939 
July  28,  1939 


1.77 
1.62 
2.8li. 

2.87 
1.10 
1.00 
•52 
2.63 


.98  in  1-1/2  hour 

in  10  minutes 

2  inches  in  25  minutes 
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After  four  years  of  i!iq>roveinent  and  observation  of  results  of 
the  program,  it  is  evident  that  the  battle  against  soil  and  water 
lossj  on  demonstration  farms  in  the  watershed,  is  being  won* 

Fanners  cooperating  with  the  Service  say  that  erosion  losses 
on  their  farms  have  been  reduced  to  a  small  fraction  of  what  they 
formerly  were*    The  following  recapitulation  of  results,  although 
recognizing  the  advsmtages  of  long-used  farming  practices,  is  made 
chiefly  from  the  standpoint  of  erosion  control* 

Technical  Progress 
Technical  procedure,  and  improvements  in  application  of  practices 
contribute  an  important  chapter  to  this  manuscript*    Following  is 
a  discussion  of  technical  accomplishments  with  recommendations 
suggested  for  adaptation  on  similar  areas* 

Agronomy* 

Agronomic  practices  were  given  major  consideration  in  orosion 
control  work  on  this  project* 

The  agronomic  work  has  been  involved  in  every  important  erosion 
control  practice  on  crop  and  pasture  land*    The  establishment  and 
use  of  vegetation  of  desirable  kinds  of  quality  was  planned  as 
fundamental  in  soil  and  moisture  conservation,  stnd  economical  feed 
production* 

Special  studies  afere  made  to  show  the  effect  of  new  methods 
of  obtaining  and  using  vegetation  on  the  watershed*    Evaluation  and 
results  obtained  from  these  tests  and  studies  liave  been  submitted 
in  reports  to  the  regional  office,  in  Dayton,  Ohio* 
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Reports  by  teohnioiaas  on  results  of  various  agronomic 
practices  are  in  the  project  files  and  are  siumnarized  as  follows: 

Observations  on  meadow*    Alfalf  a-grass  meadows  have  been 
established  in  the  lisatherwood  Creek  project  area  by  seeding  with 
ooE^anion  crops  and  open  seedings*    Open  seedings  have  been  a 
common  practice  in  the  area  and  they  have  been  made  from  March  until 
September*    Fields  were  planed  and  a  firm  seed  bed  prepared*  Seeding 
was  with  a  drill  or  broadcast  and  cultipacked*    The  early  seedings 
have  in  most  cases  been  as  satisfactory  as  the  later  seeding,  but 
with  no  coii5)anion  crop  where  seeded  in  early  spxdng  weed  control 
has  been  quite  a  problem* 

Red  clover*  6  to  8  poimds*  and  timothy  2  to  U  pounds  per  acre, 
has  been  used  generally  in  the  watershed  for  many  years*  Timothy 
is  ihe  most  popular  grass  used  in  hay  mixtures*    The  Service 
recoxamended  fall  seeding  of  timothy  in  preference  to  spring  seeding, 
which  was  formerly    a  common  practice* 

Alfalfa,  10  pounds  per  acre,  and  smooth  brome,  h  pounds  per 
acre,  was  a  new  hay  mixture  demonstrated  by  -ttie  Service*  The 
smooth  brome  did  not  become  prominent  in  the  hay  until  the  second 
or  third  year*    This  was  to  be  expected  from  a  light    seeding,  and 
due  to  smooth  brome  spreading  by  underground  rhizomes*    From  8  to 
10  pounds  of  brome  grass  per  acre  are  now  recommended  in  hay 
mixtures*    The  smooth  brome  and  alfalfa  ripened  together,  and  made 
a  palatable  hay*    It  made  excellent  pasture  and  remained  palatable 
even  in  a  mature  condition*    livestock  did  not  sort  out  the  alfalfa 
in  preference* 
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Brome  grass  made  a  more  satisfactory  growth  in  a  dry  than  in 
a  wet  year*    It  remains  to  be  seen  how  well  it  will  be  adapted  here* 
but  trials  in  meadow  mixtures  that  are  to  stand  longer  than  2  years 
are  recomnended*    Some  volunteer  brome  grass  has  been  growing  in 
the  area  for  several  years*    Alf alfa-brome  grass  may  prove  to  be 
particularly  desirable  as  supplementary  pasture  in  mid-season,  when 
blue grass  is  dormant* 

Alfalfa-orchard  grass  mixture  containing  10  pounds  of  alfalfa 
and  6  to  8  pounds  of  orchard  grass  per    acre,  was  also  a  new  meadow 
mixture*    The  orchard  grass  seemed  to  mature  a  little  ahead  of  the 
alfalfa,  and  some  cooperators  felt  that  it  made  impalatable  hay« 
This  objection  might  be  overcome  by  cutting  the  alfalfa-orchard 
grass  at  an  earlier  date*    Nitrogen  that  the  orchard  grass  obtains 
from  growing  with  the  alfalfa  should  favorably  influence  its  quality 
and  palatability*    Orchard  grass  withstands  drouth,  is  easily 
established,  persistent  when  established  and  will  make  a  fair  growth 
on  poor  soils*    The  palatability  of  grasses  and  clovers  seems  to  be 
more  dependent  on  their  stage  of  maturity  than  on  the  species, 
the  young  growth  being  the  most  palatable* 

Mixtures  similar  to  the  6-ij.-2-U  mixture  made  up  of  6  pounds  of 
alfalfa,  h  pounds  of  red  clover,  2  pounds  of  alsilos  clover,  and 
h  pounds  of  timothy  per  acre  have  been  used  with  success  on  the 
watershed  and  in  a  number  of  the  camp  areas*    In  wet  years  unfavorable 
to  the  alfalfa,  clovers  and  timothy  made  a  stand;  when  dry,  the 
alfalfa  made  a  stand*    Alfalfa  is  a  drouth  re si star,  and  red  clover 
qualifies  fairly  well  in  this  respect*    There  is  reason  to  believe 

that  a  mixture  of  grasses  and  legumes  will  out  yield  any  of  the 
species  grown  singly • 
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Sweat  clover  and  orchard  grass  is  an  excellent  combination 
for  soils  to  "Which  they  are  adapted,  or  -which  can  be  made  favorable 
to  their  growth*    The  orchard  grass  -withstands  the  shade  of  the 
sweet  clo-7er»    This  mixture  is  particularly  well  suited  for  pasture* 
Orchard  grass  seed  may  be  harvested  during  the  years  ^en  sweet 
clover  is  in  its  first  year  of  growth*    Used  in  -this  way,  "this 
mixture  should  stand  3  years  or  longer*    Coopera-bor  W*  C*  Roberts 
seeded  orchard  grass  and  sweet  clover  on  an  idle  field  in  1937 •  1^ 
1939*  1*9  acres  of  this  pasture  carried  one  animal  unit  for  a  6-mon-bh 
grazing  season,  and  was  one  of  the  best  in  the  area*    This  field 
was  treated  with  3  tons  of  limestone  and  300  pounds  of  0-20-0 
fertilizer  in  the  spring  of  1937* 

Red  clover  and  timothy,  or  red  clover,  alsike  clover  and  timo-thy 
do  not  malce  a  satisfactory  second  year  meadow  in  a  U-year  ro-bation 
of  com,  winter  grain  and  2  years  of  meadow,  because  it  is  mostly 
timothy*   Ifllhere  alfalfa  can  be  grown  it  should  be  a  part  of  the 
mixture,  to  overcome  this  objection* 

On  the  poorly  drained  Lawrence  and  Guthrie  soils,  redtop  and 
lespedeza  are  best  adapted  with  alsike  clover    fairly  well  adapted* 
Soybeans  may  be  used  -with  reasonable  success*    Timo"thy  is  not 
well  sui-fced  to  -these  soils,  unless  "they  are  limed  and  fertilized* 
Orchard  grass  is  not  well  adapted  due  to  the  wet  conditions  of  -these 
soils*    Alfalfa  is  least  adapted*    Red  clover  and  sweet  clo-ver  may 
be  gro-wn  -with  liberal  applications  of  limestone  and  fertilizer* 
Legume-grass  meadows  have  been  effeoti-TB  in  reducing  erosion  in 
strip  cropped  fields  and  in  ro-batlon  meadows* 
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Cropping  systems  eind  praotioes*    Rotations  in  which  legume- 
grass  seedings  appeau:  every  two  or  three  years  are  needed  for  erosion 
control  and  to  increase  the  nitrogen  and  organic  matter* 

The  rotations  practiced  in  the  area  are  2-year*  5-y9ar  and 
i+-year»    The  2-year  rotations  are  found  in  the  creek  bottoms  and 
consist  of  com,  winter  grain  seeded  to  sweet  clover  to  "be  plowed 
under  as  a  green  manure  crop  ahead  of  com  again*    These  fields  over- 
flow after  a  heavy  rain  but  the  creek  soon  recedes  into  its  banks, 
doing  little  dwnage  to  a  winter  grain  crop*    In  the  past,  most  of 
these  fields  had  been  in  continuous  corn  for  a  niunber  of  years  with 
a  decrease  in  yields*    The  2-year  rotation  with  sweet  clover  inter- 
crop and  the  addition  of  liinestone  and  fertilizer,  has  increased 
the  yields  of  com* 

The  3"y9ar  rotation  used  was  com,  wheat,  winter  barley  or 
rye,  and  clover-grass  meadow*    The  U-year  rotation  most  widely 
used  was  corn,  wheat  or  other  winter  grain,  and  two  years  of 
legume -grass  meadow* 

Such  rotations  are  particularly  helpful  in  improving  the 
biological,  physical  and  chemical  conditions  of  the  soil*  They 
cause  the  soil  to  develop  a  crurab-like  structure,  to  accumulate 
organic  matter,  to  be  more  porous  and  absorptive  of  water,  to  bo 
better  aerated,  more  erosion  resistant,  and  more  productive* 
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Winter  co-y&r  crops*    T/inter  cover  crops  of  rye  and  sweet  clover 
have  been  used  following  com  and  tomatoes,  or  on  land  that  "would 
otherwise  lie  "bare  over  winter*    The  sweet  clover  is  seeded  in  com 
Just  before  or  after  the  last  cultivation*    In  the  latter  instance, 
seed  before  the  soil  becomes  packed  and  crusted  by  rain*  Tfhea 
rye  is  used,  it  is  seeded  in  com  the  latter  part  of  September* 
It  provides  cover  throu^  the  winter  and  adds  organic  matter* 

Italian  rye-grass  has  been  tried  in  a  limited  way*    A  mixture 
of  Italian  rye-grass  and  winter  vetch  seeded  in  com  during  August 
may  prove  to  be  worthwhile  for  erosion  control  emd  to  prevent  leaching 
of  nitrogen,  also  for  fall  and  early  spring  pasture,  and  for  green 
manure* 

Organic  matter*    Eighty  percent  of  observations  on  strip  cropping 
mention  that  erosion  control  failures  have  occurred  apparently  be* 
cause  of  lack  of  organic  matter  in  ths  soil* 

Methods  used  to  increase  the  anwunt  of  organic  matter  present 
in  the  soil  have    been  the  addition  of  manure,  a  practice  in  the 
area  for  some  time  and  the  use  of  cover  and  green  manure  crops  such 
as  sweet  clover,  soybeans  and  rye* 

Rye  and  soybeans  have  been  most  comnonly  used  on  the  unliii^d 
acid  soils*    These  crops  have  been  used  previous  to  the  preparation 
of  the  soil  for  alfalfa  meadows  or  on  bottom  land  in  a  short  rotation* 

Sweet  clover  is  used  on  soils  that  have  been  limed  or  on  bottom 
land  with  a  2-year  rotation*    It  is  used  on  upland  meadows  that  are 
to  be  pastured  and  in  preparing  a  thin,  uninoculated  land  for  an 
alfalfa  meadow* 
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Increasing  the  organic  matter  content  of  the  soils  not  only 
increases  the  productlTreness  of  the  soils*  but  improves  the  structure 
of  the  soil,  making  it  possible  to  absorb  more  water*    The  addition 
of  the  organic  matter  not  only  increases  the  absorptive  power  of  -ftie 
soil,  decreasing  the  amoimt  of  run-off,  but  gives  better  assurance 
of  obtaining  a  rotation  meadow,  which  in  turn  prevents  run-off  and 
erosion* 

Revegetation  of  critical  areas*    Critical  areas  have  been 
re vegetated  by  seeding  and  sodding*    The  areas  sodded  were  sloped, 
fertilized  and  sod  laid  in  place*    This  has  been  one  of  the  most 
successful  means  of  revegetating  the  areas,  particularly  the  heads 
of  gullies* 

The  areais  seeded  have  been  handled  by  sloping  the  banks,  liming, 
fertilizing  and  seeding  on  a  well-prepared  seed  bed*    In  some  cases 
the  water  has  been  diverted  to  another  area  which  had  a  good 
vegetative  cover  until  the  new  cover  is  established*  Contour 
furrows  were  used  to  divert  all  water  out  of  the  critical  areas* 
Manure  and  soil  dams  were  used  in  establishing  sod  waterways* 

Pastures*    Twenty-ei^t  hundred  acres  or  about  3h  percent  of 
the  eight  thousand  four  hundred  seventy-six  acres  under  agreement 
are  in  permanent  pasture*    Since  J6  percent  of  the  farm  income  is 
derived  from  livestock  and  livestock  products,  the  in^ortance  of 
low-cost,  home-grown  grass  and  hay  for  livestock  was  recognized* 
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Few  pastures  irere  producing  a  maximum  yield  Twhon  the  project 
started*    Many  of  the  pastures  were  formerly  old,  eroded  fields, 
from  which  satisfactory  grain  and  hay  yields  were  not  being  ob- 
tained*   These  pastures  as  well  as  many  of  the  old  permanent 
pastures  contained  few  speoies  of  good  grasses  and  legumes,  eind 
were  thin,  weedy,  depleted  in  lims  and  minerals,  unproductive,  and 
subject  to  sheet  and  gully  erosion*    The  thin,  acid  soils  were 
unable  to  support  good  stands  of  Kentuclsy  or  Canada  bluegrass  eind 
white  clover,  but  grew  unpalatable  weeds,  such  as  broom  sedge, 
triple -awn  and  poverty  grass • 

To  find  ways  and  means  of  improving  permanent  bluegrass  pastures 
for  greater  erosion  control,  to  supply  cheap  feed  and  to  increase 
farm  income,  the  Service  conducted  pasture  improvement  demonstrations 
and  studies  as  follows: 

1#     Pasture  renovation  demonstrations* 

2«     Cow-day  grazing  records  on  treated  and  untreated 

pastures* 

3«     Pasture  plots  planned  to  determine  the  effects  of 
increasing  amounts  of  super-phosphate  fertilizer* 

Pasture  plots  planned  to  determine    the  need  for 
nitrogen  and  potassium* 

5»     Effects  of  mowing  and  grazing  control* 
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Pasture  renovation  demonstrations •    These  were  conducted  on  thin 
sods  by  liming,  discing,  fertilizing  and  seeding  to  legumes  and  grasses, 
including  red  clover,  sweet  clover,  Korean  lespedeza,  alfalfa,  alsik© 
clover,  timothy,  brome  grass  and  redtop»    The  pastures  were  disced 
instead  of  plowed,  because  of  plowing  subjecting  the  soil  to  more 
erosion*    Limestone  was  added  to  reduce  soil  acidity  and  fertilizers 
were  used  to  determine  the  response  of  the  grasses  to  nitrogen, 
phosphorus  and  potassium*    All  of  these  treatments  were  made  in  order 
to  make  the  soil  conditions  more  favorable  for  the  successful  establish- 
ment of  deep-rooted,  drouth  resistant  legumes,  which  were  depended  on 
to  stimulate  the  grasses  by  providing  them  virith  much  needed  nitrogen* 
Miite  clover  formerly  furnished  the  grasses  with  the  necessary  nitrogen 
when  the  soil  conditions  were  more  favorable  for  its  growtii,  but  it 
has  made  only  sporadic  appearances  in  recent  years*    The  clovers,  of 
course,  are  excellent  feeds,  high  in  protein,  but  they  serve  the  dual 
purpose  of  furnishing  quality  feed  and  nitrogen  for  the  benefit  of 
the  grasses* 

Renovation  results  based  on  three  years  work  on  five  farms,  are 
summarized  as  follows: 

1#      On  the  Rainbolt  farm  approximately  3 '5  acres  of  untreated 
pasture  were  required  to  carry  an  aniiml  unit  in  1938  1939 
compared  with  only  2*5  acres  of  renovated  pasture*    On  this  farm 
renovated  pastures  provided  70*3  cow-days  of  grazing  per  acre 
in  1938*  compared  with  k9*h  for  the  untreated  pasture*  For 
1939  the  corresponding  figures  were  75  compared  with  53 •7  cow- 
days  grazing  per  acre  for  the  renovated  and  untreated  pastures* 
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2m     On  the  Sam  Stipp  farm  renovation  increased  the  amount 
of  blue  grass  from  125  to  k2k  plants  for  a  given  area* 

3«     On  the  W«  C«  Roberts  farm  a  good  growth  of  sweet  clover 
and  alsiks  clover  was  obtained  on  the  renovated  areas*  Discing 
resulted  in  a  more  rapid  establishment  of  a  pasture  sod  than 
p lowing ♦    The  UOO  and  600  pound  applications  of  fertilizer 
produced  more  forage  than  the  200  pound  application* 

k»     On  the  Cletus  0«  Fountain  farm  renovated  pastures 
provided  50«1+  cow-days  of  grazing  per  acre  in  1938#  compared  with 
37 #6  cow-days  of  grazing  for  the  untreated*    In  1939  the  corres- 
ponding figtires  for  the  renovated  and  untreated  pastures  were 
92*9  and  39*3  cow-days  of  grazing  per  acre,  respectively*  la 
1939*  h»3  acres  of  untreated  pasture  were  required  to  carry  an 
animal  unit,  while  only  1*9  acres  of  renovated  pasture  were 
required  to  carry  an  animal  unit  during  a  6-months  grazing  period* 
Renovation  increased  the  amount  of  Kentucljy  blue  grass  and  decreased 
the  Canada  blue  grass*    Limestone  alone  did  not  greatly  increase 
the  clovers,  but  a  super-phosphate  in  addition  to  limestone  re- 
sulted in  an  excellent  stand  of  clovers* 

5»     In  1939  renovated  pastiu*es  on  the  D»       Ritchie  farm 
carried  one  animal  unit  to  1*8  acres,  while  h*3  acres  of  untreated 
pasture  were  required  to  carry  an  animal  unit*  Renovation 
increased  the  amount  of  bluegrass  from  23  to  125  percent* 
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6«     Assuming  a  daily    consimption  of  ICO  poimds  of  green 
grass  per  cow-day  on  both  treated  and  untreated  pastures,  the 
average  increase  in  amount  of  air-dry  forage  from  renovated 
pastures  on  the  Rainbolt,  Ritchie,  Fountain  and  Roberts  farm 
was  2  tons  per  acre  in  1939 • 

Effects  of  increasing  amounts  of  super -phosphate  on  pasture* 
Based  on  the  weights  of  grass  clippings  on  the  Cletus  0»  Fountain 
farm  made  in  1937*  1938  and  1939#  the  heaviest  application  of  super- 
phosphate, namely  800  pounds  of  0-20-0  per  acre,  produced  the  greatest 
average  annual  increase  in  yield  of  air-drj/  forage,  7^  pounds  per 
acre»    The  increased  yield  of  forage  covered  the  cost  of  the  fertilizer, 
but  was  not  sufficient  to  cover  that  of  the  limestone,  seed  and  disc** 
ing«    How  much  additional  effect  the  treatment  will  have,  if  any, 
is  not  known* 

Effects  of  nitrogen,  phosphorus  and  potassium  on  production 

of  pasture*     Three  years  of  clippings  on  the  Jesse  A»  Wood  farm 
show  that  the  complete  fertilizer  produced  the  greatest  increase  in 
yield  of  air-dry  forage,  an  average  annual  increase  of  5U7  pounds  of 
air-dry  forage*    The  complete  treatment  practically  doubled  the  pro- 
duction of  forage* 

The  next  highest  average  annual  increase  was  505  pounds  of  air- 
dry  forage  from  the  plot  receiving  nitrogen  and  phosphate* 

The  greatest  responses  were  obtained  from  nitrogen  and 
phosphorus* 


Lessons  from  the  pasture  in^ro'TeiDent  and  majiageinent  studies* 

1*     In  renovating  old,  worn-out  blue grass  pastures,  the 
iii5)ortant  thing  is  to  establish  deep-rooted,  drouth  resistant 
legumes,  such  as  sweet  clover,  red  clover  and  alfalfa*  When 
conditions  are  made  favorable  for  the  legumes  -Uie  grasses  are 
apt  to  take  care  of  themselves  by  volunteering  in  the  pasture* 
If  grasses  uncommon  to  the  community,  such  as  smooth  brome  are 
wanted  in  the  pasture  sward,  they  should  be  seeded* 

2*      Trie  bluegrass  pastures  produced  most  of  the  forage 
in  late  April,  May  and  June*    This  eii5)hasizes  the  need  for  sup- 
plementary pastures  to  provide  a  longer  grazing  season* 

3«     Mowing  can  be  overdone  when  sweet  clover  and  alfalfa 
are  seeded  on  pastures* 

1^*     In  planning  for  a  full  season  of  pasture  the  follow- 
ing sequence  in  use  of  vegetation  may  be  considered:  linter 
wheat,  fall  sown  rye  or  winter  barley,  bluegrass  pasture,  second 
year  sweet  clover  and  orchard  grass,  first  and  second  crop 
alfalfa  or  alf alf a-brome  grass,  second  and  third  crop  alfalfa 
or  alf alf a-brome  grass,  Korean  lespedeza,  second  crop  meadow  or 
Sudan  grass,  first  year  clovers,  bluegrass  pasture,  first  year 
sweet  clover  and  orchard  grass,  fall  sown  rye  or  winter 
barley* 


5«     Mixtures  of  alfalfa  and  sweet  clover  are  not  satisfactory 
in  renovation  seedings,  because  they  require  different  management • 
Alfalfa  does  not  stand  early  defoliation*    A  mixtiire  of  sweet 
clover  and  red  clover,  or  one  of  alfalfa  and  red  clover  is  satis- 
factory itfiiere  soil  conditions  permit* 

6«     l^anagement,  protection  during  establishment,  provision 
for  supplementary  pastures,  and  sufficient  supplies  of  good  hay, 
proper  mowing,  and  spreading  of  the  droppings  in  the  fall  are 
equally  as  important  as  discing,  liming,  fertilizing  and  seeding* 
Establishment  of  new  pastures  shows  up  best  when  a  good  seed 
bed  has  been  prepared,  lime  applied  well  in  etdvance  of  seeding  and 
sufficient  phosphate  to  supply  plant  needs  for  a  good  start*  B/fenure 
is  helpful  as  a  mulch  and    starter*    A  companion  crop  of  small 
grain  seeded  ligjitly  will  provide  winter  protection,  spring  pasture 
and  a  seed  crop  or  hay* 

Contour  furrows  have  a  place  in  pasture  establishment  as  they 
can  be  constructed  to  a  desirable  cross  section  with  plow  and  disc 
before  seeding  is  done* 

The  first  mowing  should  be  done  in  the  spring  "vrfien  most  early 
maturing  weeds  are  in  full  bloom*    Adjust  the  cutter  bar  so  as  to 
top  the  grass*    It  will  favor  legume  growiii  and  eliminate  bunchy 
areas*    The  second  mowing  should  be  done  in  August,  depending  upon 
seasonal  conditions,  to  control  weeds  and  even  up  the  grass  growth* 

Scatter  droppings  with  a  harrow,  wood  or  chain  drag  or  other 
available  device* 
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Fertilize  and  reseed  bare  or  thin  spots  and  keep  off  the  pastixres 
with  livestock  and  equipment  when  they  are  too  "wet* 

Over-grazing  is  perhaps  the  most  serious  and  conmon  practice 
among  fariuers*    At  some  time  during  the  growing  season,  preferably  in 
the  fall*  sufficient  top  growth  should  be  made  to  provide  for  adequate 
storage  of  plant  food  in  the  roots*    If  made  in  -tiie  fall,  additional 
protection  is  provided  during  the  winter  months*        not  turn  stock 
on  pastures  in  the  spring  until  the  grass  has  attained  a  height  of 
k  inches*    Do  not  graze  closer  thsm,  2  inches*    Pastures  should  be 
grazed  or  clipped  to  2  inches  during  May  and  early  June  to  prevent 
grass  shading  and  cro?/ding  out  of  clovers*    For  efficient  use  and 
maximun  return,  uniform  grazing  at  from  2  to  3  inches  in  May  and 
early  June,  and  from  5  to  ij.  inches  the  balance  of  the  year  should 
be  maintained*    Low-growing  legumes,  such  as  white  clover  and  annual 
lespedeza,  ?rill  persist  if  grazed  at  from  2  to  U  inches* 

Manure  added  to  areas  continuously  grazed  will  tend  to  force 
livestock  to  graze  the  more  mature  or  bunchy  areas*    Frequent  clippings 
will  keep  pastures  nutritious  and  palatable*    This  practice  should  be 
encouraged  when  rotational  grazing  is  being  practiced*  Rotational 
grazing  may  be  encouraged  for  dairymen  and  other  cooperators  if  water 
and  fencing  sure  not  serious  problems* 

Sudan  grass,  soybeans  and  small  grain  are  recommended  for  summer 
pasture*    Small  grains,  such  as  winter  wheat  and  rye,  when  used  as  a 
cover  crop,  will  provide  fall,  winter  and  spring  grazing*  Alfalfa-gras 
mixtures  and  meadov/  aXtermath  will  provide  summer  and  fall  grazing  but 
must  be  controlled*    (if  heavily  grazed,  remove  stock  September  1*) 


Soils  wi-Wa  a  Hi  of  5 •5  or  below  should  he  limed  and  the  lim© 
thorougjily  incorporated  into  the  soil  h  to  6  montiis  in  sidvance  of 
seeding  legmaes,  especially  alfalfa  and  sweet  clover* 

Good  inoculants  and  of  the  right  kind  eire  essential  to  suc- 
cessful legume  seedings* 

Engineering* 

All  labor  employed  on  the  Bedford  project  was  talsen  from  local 
relief  rolls*    This  W.P»A«  labor  was  not  the  most  efficient  to  be 
desired  for  the  type  of  work  being  done* 

The  winter  of  1935-36  was  unseasonably  cold  and  considerable 
lost  time  was  accumulated*    Since  the  W*P«A*  labor  load  was  quite 
hea-vy,  and  weather  and  field  conditions  were  adverse,  some  of  the 
engineering  activities  were  carried  on  less  efficiently  than  ordinarily 
could  be  expected  on  construction  work  of  a  similar  nature* 

limestone  quarrying  and  pulverizing*    Bedford  being  situated 
in  an  area  where  the  source  of  limestone  is  plentiful  and  cheap, 
several  quarries  were  opened  and  pulverized  agricultural  lime 
was  made  available  to  cooperators  in  the  project  area* 

A  large  percentage  of  the  labor  employed  during  the  operations 
phase  of  the  project  was  \ised  in  preparing  this  agricultural  lime* 
Three  thousand  two  hundred  thirty-seven  cubic  yards  of  stone  were 
quarried  at  an  average  cost  of  |3»97  P©r  cubic  yard*    Due  to  ex- 
perience gained  in  operations  methods,  the  cost  of  the  last  300 
cubic  yards  averaged  $1*98,  at  a  labor  rate  of  50  to  66  cents  per 
hour* 


Gully  control  -work*    Due  to  the  geological  formation,  thin 
residual  soil  underlain  by  parent  material,  and  the  topography, 
short  slopes  with  a  well  defined  drainage  pattern,  the  most  common 
types  of  gullies  were  those  with  small  drainage  areas,  varying 
from  a  fraction  to  k"  or  5-s-cre  watersheds*    These  gullies  were 
usually  narrow,  from  a  foot  in  width  up  to  a  25-foot  maxinran 
width  and  they  very  seldom  had  an  overfall  of  over  3  or  6  feet  in 
height* 

■^rge  areas  were  severely  sheet  eroded  but  gullies  were  more 
spectacular  to  the  ordinary  layman,  anrl  the  gullied  areas  were  the 
ones  that  seemed  to  concern  them  most*    Rock  fills  were  used  more 
extensively  than  was  any  o-tdier  means  of  attempting  to  control  and 
reclaim  gullied  areas*    Practically  all  these  structures  were  built 
in  areas  that  were  out  of  cultivation* 

The  first  step  in  -tiie  construction  of  a  rock  fill  was  to  cut 
back  the  overfall  and  sides  of  the  gully  to  a  slope  of  approximately 
3:1*  tamping  the  loose  soil  well    in  the  bottom  of  the  gully,  so 
that  the  rock  would  have  a  stable  f oundation^ 

The  rock  was  selected  and  laid  so  that  the  entire  mass  was 
well  keyed  together*    To  prevent  "rat-holing"  the  small  interstices 
between  the  rocks  were  filled  with  litter  and  small  spalls*  The 
fill  was  constructed  with  a  low  center  to  add  to  the  capacity  and 
to  confine  the  discharge* 
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A  total  of  263  rook  fills  ware  constructed  on  U3  farms  in 
the  watershed*    The  average  cost  of  these  fills  was  $11«63  each* 
The  average  volume  of  stone  used  was  2*5  cubic  yards/structure* 

Many  of  the  gullies  so  treated  could  have  heen  shaped  and 
sodded  to  better  advantage  and  with  less  expense  if  done  in  the 
spring  or  fall  of  the  year;  but  seasonal  and  labor  conditions  and 
the  abundance  of  available  rock  made  rock  fills  best  suited  at  that 
time* 

Observations  to  date  have  shown  some  failures,  the  stone  having 
been  moved  out  of  place  by  hig)i  velocities  and  natural  settlement* 
Vegetation  has  not  reclaimed  the  eroded  areas  as  it  is  impossible 
for  it  to  become  firmly  established  upon  the  rock*    As  soon  as  the 
rook  slougihs  down  and  is  moved  out  of  place  there  will  be  no  vegetation 
well  enough  established  to  control  erosion  in  many  of  these  fills* 

Brush  and  litter  fills  were  used  in  locations  where  rock  was 
scarce  and  in  cultivated  areas  where  the  use  of  stone  would  have 
hampered  tillage  operations*    In  the  construction  of  a  brush  and 
litter  fill  the  gullies  were  sloped  in  the  same  manner  as  they 
were  for  a  rock  fill*    IJext  a  fine  layer  of  litter  or  very  fin© 
brush  with  alternate  layers  of  coarse  brush  properly  compacted  were 
put  in  place*    The  indaole  mass  was  staked  down  and  vared  in  place  to 
prevent  excessive  scouring  underneath  the  structure*    Two  hundred 
fills  of  this  type  were  built*    Average  volvime  of  material  per 
structure  was  7  cubic  yards* 
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<^serira.tions  to  date  indicate  that  these  structures  have  been 
successful  in    niost  instances,  catching  silt  and  debris  and  enabling 
vegetation  to  become  established* 

Sod  Tras  used  in  several  gullies*    The  gullies  were  sloped  and 
widened  into  channels  which    were  sodded*    Some  of  these  gully  lips 
were  sloped    back  into  a  sod  flume  effect*    %ny  of  the  gullies  could 
have  been  sodded  in  the  above  manner,  with  much  better  results  than 
those  obtained  by  mechanical  means* 

Lenonet  mulch,  which  is  a  fibre  mesh  of  jute  or  hen^  with 
one -fourth  inch  openings  was  used  in  mulching  raw  and  sheet  eroded 
areas  and  small  drainageways  that  had  bean  previously  treated  and 
seeded*    This  type  of  treatment  was  used  on  20  critical  areas  on 
11  farms  on  the  watershed*    The  use  of  Lenonet  proved  to  be  beneficial 
in  establishing  vegetation  on  these  areas* 

Diversion  ditches  were  used  on  several  farms  to  divert  water 
from  gullies  and  critical  areas  to  channels  that  were  stabilized. 
The  length  of  these  ditches  was  from  50  feet  up  to  a  maximum  of 
kOO  feet* 

The  construction  of  these  ditches  was  accomplished  by  hand 
labor  or  team,  plow  ajid  slip  scraper  methods*    The  discharge  from 
the  diversion  ditches  was  carried  to  natural  stabilized  waterways 
or  was  spread  on  good  pasture  areas* 
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Observations  the  past  2  years  have  "been  that  many  critical 
areas  and  gullies  could  have  been  reclaimed  more  quickly  emd  wi-tJi 
less  expense  by  the  use  of  diversion  ditches  to  intercept  the  drainage 
from  these  areas  than  has  the  extensive  mechanical  structure  control* 
■'•'^o  doubt  a  system  of  strip  cropping  and  diversion  ditches  could  have 
been  used  on  several  of  the  longer    slopes  -where  soil  conditions  and 
outlets  were  available  to  give  a  much  better  control  than  the  use  of 
strips  alone«    Diversion  ditches  would  have  at  least  been  very 
beneficial  in  years  when  the  meadow  strips  were  not  good* 

Masonry  structures  used  in  gully  control  proved  satisfactory 
in  most  instances,  but  the  cost  involved  for  labor  and  materials  does 
not  justify  their  construction  in  this  area  except  in  rare  instances 
where  the  gully  has  an  active  lip  with  an  overfall  of  6  feet  and  a 
very  large  discharge* 

fifteen  masonry  dams  were  constructed  on  8  farms  in  the  area* 
The  average  cost  for  these  structures  was  $9U  each  and  the  average 
volume  was  6  cubic  yards*  making  the  cost  approximately  |l6/cubic 
yard  of  masonry*    There  have  been  no  failures  of  any  of  these 
structures* 

Forestry* 

The  forestry  division  was  responsible  for  all  woods  improvement 
and  tree  planting,  and  in  addition,  the  work  program  of  fence 
construction* 
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The  woods  improvement  prograoij  for  the  most  part,  dealt  with 
the  salvaging  of  dying,  diseased,  poorly  formed  and  inferior  trees • 
Woodlands  varied  from  vfell-stookied  woods  of  good  species  to  poorly- 
stocked  woods  made  up  of  scattered  good  species*    In  many  instances 
fire-scarred  trees,  hollow  beech,  and  dead  chestnut  were  the  principal 
trees  removed*    The  woods  improvement  on  3^  farms,  a  total  of  25^  acres, 
adequately  demonstrated  the  methods  by  which  the  farm  woodland  owner 
can  accomplish  profitable  and  sound  woods  managements 

The  amount  of  products  removed  in  treating  25U  acres  was  as 
follows:    7*U5U  posts,  112  braces,  155  telephone  poles,  1,219 
cords  (U*  X  !+•  X  8«  )  of  fuelwood  and  h»766  board  feet  of  saw  logs* 

In  several  woodlands,  the  removal  of  over-mature  beech  brougjit 
about  the  establishment  of  a  favorable  stsmd  of  desirable  reproduction* 
No  special  effort  was  made  to  follow  any  specific  method  of  silvi- 
cultural  treatment  because  of  the  condition,  both  as  to  number  and 
size  of  desirable  species*    Figure  25A  shows  a  woods  shortly  after 
improvement  cutting;  and  figure  25B  shows  the  same  woods  3  years  later* 

All  tree  tops  and  branches  were  lopped  and  scattered  to  form  a 
protective  cover  against  the  excessive  loss  of  soil  moisture*  The 
by-products  of  woods  improvement  were  properly  processed  and  left 
in  the  woods  for  seasoning* 


T  T  ' 


lh9 


Figure  25A«   Vfoods  improvement  cutting*    Made  in  mater  of  1935-36 • 
North  to  west  slope  of  20-30  percent*    Mixed  hardwoods* 
ttaderplanted  with  walnuts,  using  nuts» 


Figure  25B»    Conditions  of  woods  in  spring    1939 •    There  were  numerous 

buckeye  sprouts  started* 
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Tree  planting  was  not  a  major  phase  of  the  Service's  prograjm 
in  the  Leatherwood  Creek  area*    A  total  of  UST^OOO  trees  -were  used 
in  planting  eroded  areas  and  old  fields  on  Ul  farms*    In  1958*  2I4 
farmers  planted  approximately  i|2#000  trees  through  the  facilities  of 
hired  labor  at  ^U*3^  P©r  thousand  trees,  for  program  improvement* 

Black  locust  was  used  to  a  limited  extent*  for  gully  planting 
alone  (figs*  26A,  26B)«    The  open  fields  in  and  around  woodlands 
were  planted  to  pine*    Because  of  past  treatment    and  erosion  of 
these  areas,  hardwood  reproduction  had  failed  to  re-establish 
satisfactorily  in  these  open  fields* 

Special  methods  to  encourage  the  establishment  and  growth  of 
planted  trees  were  used  to  some  extent*    A  few  areas  were  mulched 
with  straw  and  others  with  sawdust*    Results  of  these  measures 
were  gratifying*    Establishment  and  growth  were  increased  to  a 
marked  degree*    To  date,  trees  fertilized  with  a  complete  fertilizer 
of  2-12-6  show  an  average  of  approximately  5*5  to  8  feet  increased 
height  growth  after  U  to  5  years  of  establishment*    There  is  a 
decided  lack  of  diameter  growth  and  root  development  in  the  un- 
fertilized trees  while  in  the  fertilized  trees,  root  development 
and  diameter  growth  have  been  influenced  greatly* 

A  modification  of  the  center  hole  method  was  used  in  planting 
trees*    Excellent  results  from  this  method  of  planting  are  attested 
by  good  survival  of  trees  during  the  drouth  of  1936  when  the  majority 
of  other  plantings  in  the    state  failed* 


Figure  26A«    Gully  on  Hagersto-wn  soil  as  it  looked  at  time  of  plant-* 
ing  to  black  locust  and  short  leaf  pine,  in  the  spring  of  1936» 
Head  and  banks  of  gully  were  sloped,  seeded  to  lespedeza  and  mulched 
with  brush* 


Figure  26B«    The  same  gully  planting  as  it  looks  after  three  growing 

seasons* 
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On  the  -whole,  the  results  of  the  woodland  improvement 
demonstrations  have  been  favorable*    %ey  have  shoroi  the  farmer 
■sriiat  he  can  expect  if  improvement  is  done    by  removing  deformed, 
over-mature  and  inferior  trees  but  not  removing  all  desirable 
species* 

In  one  partioulau:  woods  of  maturing  beech,  the  Service 
demonstrated  how  large  an  opening  should  be  made  in  this  type 
of  woods  to  obtsdn  reproduction  of  desirable  species* 

Observations  on  the  results  of  woods  in^roven^nt  to  date, 
show  that    in  the  majority  of  beeoh-maple  woods  the  cultural  im^ 
provement  should  be  severe  enough  to  make  openings  of  sufficient 
size  to  permit  the  establishment  of  light-seeded  species* 

Protection  of  woodlands  from  grazing  has  been  valuable*  As 
a  result,  natural  regeneration  has  taicen  place*    Observai:ions  point 
out  that  in  soms  woodlands  the  natural  reproduction  has  increased 
as  much  as  83  percent  through  protection  from  fire  and  grazing* 
See  Figures  27A  and  27B,  showing  the  2-year  results  of  protecting 
woodlands  from  grazing  on  a  watershed  farm* 

The  influence  of  proper  woods  management  upon  the  fannsrs 
cannot  be  measured  accurately  at  this  time  but  generally  the 
woodland  owners  have  learned  to  do  the  processing  of  timber 
products  themselves  and  consequently  earn  a  farm  labor  income 
during  the  time  of  yeeir    when  other  sources  of  farm  incoma  are  low* 
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Figure  27A«    Woodland  as  it  appears  before  "being  protected 


Figure  27B»    The  woodland  shown  in  Figure  27A  ed*ter  2  years  of 

protection* 
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Forest  plantings    The  limited  use  of  black  locust  in  gully- 
erosion  control  is  justified   by  the  results  obser-ved  to  date*  In 
practically  every  instance  Twhere  black  locust  was  planted  on 
Frederick  send  Lawrence  silt  loams,  and  in  some  cases  on  Bedford 
silt  loam  from  cherty  limestone,  the  growth  of  these  trees  was 
decidedly  poor*    On  Musking\XDi  and  Frederick  silt  loams «  it  was 
found  that  mulching,  either  throu^  the  use  of  straw  or  sawdust, 
was  beneficial  to  locust  growth  for  the  first  couple  of  years  but 
after  that  the  rate  of  grov/th  decreased  rapidly.    Figure  28  shows 
the  results  of  sawdust  mulohing  on  a  south  slope  where  black 
locust  was  used  on  sli^tly  sheet  eroded  areas •    The  results  of 
mulching  planting  sites  is  reported  in  detail  from  observations 
made  by  Oren,  Craig  and  Erikkson,  in  193B^« 

The  results  of  planting  black  locust  in  gullies  have  been 
fairly  good*    The  best  gully    erosion  control  througji  the  use  of 
trees  was  obtained  on  ^agerstown  silt  loam,  closely  followed  by 
plantings  on  Bedford  silt  loam*    It  was  found  that  because  of  the 
ability  of  eroded  Muskingum  silt  loam  to  hold  water  and  because  of 
its  looseness,  that  black  locust  grew  well  on  this  soil  type* 


Summary  Report  on  lifcilohing  Planting  Sites* 
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Figure  28 •    View  of  mulched  and  umaulched  locust  planting,  on 
Ha^erstown  silt  loam*    Locust  on  the  left  in  the  picture  was 
mulched  with  sawdust  at  time  of  planting  2  years  previously* 
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Only  two  plantings  on  conifers  had  been  made  in  the  watershed 
prior  to  the  use  of  them  by  the  Service  in  1956*    At  first  the 
fanners  were  dubious  about  the  use  of  pines  on  iiieir  farms  because 
of  what  had  happened  when  Norway  spruce  was  planted  on  a  f  ana 
in  1932«    Shortleaf  pine  was  the  species  most  commonly  used*  It 
was  planted  generally  on  old  fields  where  hardwoods  had  failed 
to  re-establish  by  natural  regeneration*    Pitch  and  Virginia  pine 
were  used  to  some  extent  on  areas  where  erosion  had  exposed  the 
subsoil*    The  results  of  coniferous  planting  has  been  very  promising, 
with  shortleaf  pine  attaining  an  average  hei^t  of  h  feet  to  date* 

It  is  recommended  that  white  pine  should  be  used  only  on 
north  slopes  were  sufficient  topsoil  is  present,  and  also  where 
moisture  conditions  are  favorable*    Red  pine  has  not  done  very 
well  in  this  area  and  generally  should  be  planted  only  to  a  limited 
extent*    Shortleaf  pine  will  be  the  species  commonly  used  with 
varying  amounts  of  pitch  and  Virginia  pine,  depending  upon  the 
erosion* 

Black  locust  should  be  planted  only  on  well  drained  soils 
and  a  complete  fertilizer  having  a  hi^  phosphorus  content  should 
be  used  at  the  time  of  planting*    This  is  verified  by  observations 
of  Johnston  C*  Craig  on  fertilized  plots  on  the  area  and  reported 
in  a  study  summary,  December  1,  1938« 
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For  the  most  part,  gully  erosion  can  be  controlled  through  the 
use  of  -vegetation,  including  trees,  grasses  and  legumes,  and  hy 
natural  revegetation  through  protection*    Mechanical  structures 
in  erosion  control  should  be  limited  to  a  marked  degree  in  this 
area*    Protection  of  critical  areas  by  the  use  of  a  fence  to 
exclude  livestock  is  perhaps  the  most  economical  way  a  farmer  can 
control  erosion  on  small  areas* 

The  proper  and  judicious  use  of  the  axe  and  saw  in  maintaining 
the  most  trees  of  different  sizes  eind  ages  on  any  acre  of  woods  at 
all  times  is  the  edm  of  good  woods  management*    The  goal  of  every 
woods  owner  should  be  toward  an  area  of  timber  which    will  yield 
him  fuel  wood,  posts,  bam  timbers,  ties  and  logs,    and  at  the  same 
time  furnish  desirable  cover  for  all  forms  of  wildlife*    The  proper 
management  of    the  farm  forest  will  result  in  a  more  prosperous 
agriculture,  add  to  the  beauty  and  comfort  of  the  farm  home  and 
increase  the  value  of  farm  property  as  an  investment* 

Wildlife* 

Wildlife  management  to  some  extent  was  urged  when  the  cooperative 
agreements  were  signed*    The  first  year  this  was  accon^lished  100 
percent  on  the  k6  cooperating  farms*    To  date,  approximately  90 
percent  of  the  cooperators  have  made  special  efforts  to  improve 
wildlife  environnent* 
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In  the   winter  of  1955  and  1936,  16  feeding  stations  were 
established  and  maintained  to  help  wildlife  survive  the  severe 
winter*    ^uring  the  spring  of  1936,  a  total  of  7#^99  plants  and 
2l4.,7l4.0  seed  spots  of  17  species  of  woody  plants  (perennials) 
valuable  for  wildlife  were  established  in  the  area*    Later  that 
spring,  k2  winter  food  patches  were  planted  with  U.90  pounds  of 
seed  including  9  special  of  grain  and  other  annuals  producing 
valuable  winter  foods* 

Due  to  an  unfavorable  growing  season,  the  1936  spring  plantings 
showed  poor  survival*    Consequently,  in  the  spring  of  1937#  more 
plantings  were  made  to  the  extent  of  19,552  plants,  including  27 
woody  species  of  high  wildlife  value*    This  time  a  more  favorable 
growing  season  permitted  a  much  greater  survival;  but  even  so,  the 
percentage  survival,  taking  the  watershed  as  a  whole,  would  be 
classed  as  poor*    This  is  undoubtedly  due  to  the  fact  that  many 
of  the  planting  areas  were  suited  to  only  low  fertility  requirement 
species* 

As  stated  above,  during  the  summer  of  1936,  1+2  food  patches 
were  established  in  the  area  to  furnish  winter  feeding  material* 
Also  in  the  summer  of  1937#  28  food  patches  were  established  on  17 
farms,  using  a  total  of  276*5  pounds  of  seed*    Together  with  the 
labor,  this  was  largely  furnished  by  the  farmers* 
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These  food  patches  varied  from  one  to  two  per  farm  and  ranged 
in  size  from  0«1  acre  to  1«5  acres*    MDst  of  them  -were,  however,  less 
than  0«5  acre  in  size»    They  were  placed  usually  on  some  small  piece 
of  land  that  was  fairly  fertile,  but  perhaps  inconvenient  to  us© 
for  cropland,  yet  in  a  place  readily  available  to  wildlife*  In 
the  planting  of  these  patches,  9  species  were  used*    IDaose  included 
were:    Milo  maize,  corn,  white  kaffir,  sunflower,  black  Wilson 
soybeans,  Manchow  soybeans,  Japanese  millet,  Sudan  grass  and  buck- 
-wheat* 

Casual  surveys  on  several  of  these  farms  from  September  1956 
to  January  1937*  incliisive,  showed  that  eight  species  of  song  birds 
and  one  of  game  birds  were  utilizing  these  food  patches*    Quail  and 
Junoo  were  using  all  patches  observed;  tufted  titmouse  were  observed 
in  six,  cardinal  and  Carolina  wren  in  four  each.  Chickadee  in  three, 
mourning  dove  in  two  and  homed  lark  and  towhee  in  each*    This  should 
not  be  considered  as  an  accurate  or  representative  survey,  but  merely 
gives  a  rather  general  idea  as  to  some  of  the  species  that  utilized 
these  areas* 
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^uring  the  fall  of  1937  oub  instance  was  noted  in  which  quail 
were  using  a  food  patch  for  roosting  cover  as  well  as  for  food  supply* 
In  this  particular  food  patch,  buckwheat  was  still  reseeding  to 
some  extent  in  the  summer  of  1959*  although  the  original  seeding  had 
been  in  1936*    Another  point  of  interest  in  connection  with  Ihis 
particular  area  is  that  on  June  25#  1939#  18  out  of  19  quail  eggs 
hatched  in  a  nest  about  1  rod  from  the  old  food  patch*    These  results 
tend  to  indicate  that  food  patches,  especially  during  severe  winters, 
are  of  considerable  value  to  wildlife  in  the  project*    However,  the 
general  conclusion  is  that  they  are  not  practical  here*    From  the 
farmers*  viewpoint,  it  seems  to  be  too  much  trouble  and  takes  too 
much  time  from  other  more  profitable  work  for  the  returns  he  gets 
from  the  patches* 

Besides  establishing  food  patches  aad  maintaining  several  winter 
feeding  stations,  definite  wildlife  areas  were  established  on  many 
of  the  farms*    T/Hhile  the  food  patches  and  feeding  stations  were  of 
considerable  importance,  there  was  a  definite  need  for  a  more  permanent 
type  of  iir5)rovement  in  the  wildlife  habitat  —  something  that  would 
make  good  cover  and  food  available  during  the  entire  year*  This 
need  was  accomplished  by  setting  aside  small  and  scattered  areas  of 
waste  land  on  various  farms  to  be  protected  from  fire,  grazing  and 
cultivation  and  planted  to  perennial  plants  of  value  to  wildlife* 
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These  areas  were  usually  small*  varying  in  size  from  a  few 
tenths  to  5  acres*    Of  the  2?  such  areas  now    maintained,  they  may 
be  classified  into  the  following  types  of  sites t 

!•     Woodland  horde r« 

2*  Gullies* 

3«     Eroding  hillsides* 
Galled  spots* 

5*     Pond  areas* 
Woodland  borders  consist  of  areas  around  existing  woodlands  aJid 
around  areas  recently  plajited*    There  are  nine  such  areas  at  preseit  ♦ 
Before  they  were  established,  most  of  these  areas  were  in  fair  condi- 
tion, none  having  extremely  serious  erosion  and  all  having  some 
vegetation*    From  the  plant  production  standpoint  these  and  the  pond 
areas  were  the  most  favorable* 

Gullied  areas,  badly  eroded  sections  where  there  was  little  or 
no  vegetation,  were  considered  waste  land  no  longer  of  any  value  for 
cultivation  or  grazing*    Most  or  all  of  the  topsoil  was  gone,  leaving 
only  rather  sterile  subsoil  for  the  planting  site*    Where  higji  reqii  re- 
ment  species  were  used  there  was  poor  survival  and  slow  growth* 

Galled  spots  were  small  areas  of  wasteland  that  were  almost 
devoid  of  vegetation  and  with  erosion  fairly  active,  thus  leaving 
no  economic  value  in  this  barren  state;  but  by  planting  and  protecting 
from  grazing,  a  protective  cover  of  vegetation  was  soon  established 
Villi ch  v.'as  of  value  for  food  and  cover*    Lespedeza  and  redtop  mixtures 
were  used  on  such  areas  (fig*  29) • 
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Figure  29*    Farm  pond  in  the  project  area  constructed  by  Soil 
Conservation  Ser^vice*    Fenced  part  is  a  protected  wildlife  area 
■with  natural  reproduction  along  borders* 
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Hillsides  that  are  too  steep  for  culti-vation  and  not  of  special 
value  for  grazing  make  up  another  type  of  planting  site*    Tliere  are 
six  areas  of  this  type»    Most  of  these  were  characterized  by  sheet 
erosion,  but  not  deep  gullying  —  in  some  cases  this  being  due  to 
over -grazing*    Here  again  there  was  little  vegetation  and  consequently 
no  food  or  cover  for  vrildlife*    But  with  protection  and  favorable 
growing  conditions  these  areas  are  not  forming  good  food  and  cover 
patches* 

Pond  areas  that  were  protected  from  grazing  and  trampling  by  live- 
stock were  planted  vrith  shrubby  wildlife  species*    These  areas  usually 
had  fair  soil  and  with  sufficient  moisture  there  was  good  survival 
of  many  of  the  species  planted*    Besides  being  of  value  to  wildlife, 
these  plantings  tended  to  control  erosion  about  the  pond  and  helped 
keep  the  water  clearer  and  better  for  livestock  (fig«  30) • 

Tlie  effectiveness  of  strip  cropping* 

The  value  of  strip  cropping  for  erosion  control  is  accepted » 
However,  due  to  the  newness  of  "the  practice  in  this  area  a  special 
study    has  been  made  in  Region  3»    A  report  of  the  study  has  been 
made  by  Dr*  R*  V/*  Gerdel^« 

At  this  project,  observa-uions  and  measurements  showing  the  amount 
of  soil  deposited  in  fans  in  meadow  strips  below  corn  strips  were  made* 
Measurements  were  made  according  to  methods  described  in  instructions 
issued  by  Dr*  Gerdel*    A  summry  of  results  on  tiiis  study  was  made  in  a 
special  supplemental  report  for  Bedford  project,  1939         19kO*    A  total 
of  Ii4,6l2  linear  feet  of  com  strips  were  measured  in  September  1938* 
15,515  linear  feet  in  1939 • 

^Studies  of  factors  influencing  the  effectiveness  of  strip  cropping* 
Annual  reports  1938-39-IIo« 
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Figure  30»    Steep  break  within  cultivated  area  covered  -with  natural 
vegetation  which  affords  food,  cover  and  nesting  purposes  for 
wildlife. 
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In  tables  15  etnd  16  are  presented  an  analyses  of  the  data  for 
deposited  losses  from  cultivated  strips  on  ^agerstown  and  Bedford 
silt  loam*    The  inter-relationship  of  slope,  watershed  length  and 
oontour  divergence  is  effectively  shown  in  these  analyses  of  the 
data«    It  is  apparent  that  watershed  lengths  in  excess  of  299 
feet  on  slopes  ahove  i;  percent  contribute  to  rapidly  increasing 
deposited  soil  losses*    Also,  that  contour  divergence  in  excess  of 
2«8  percent  causes  a  rapid  increase  in  evident  erosion* 

Since  there  were  no  strips  reported  from  the  Bedford  project 
area  on  slopes  steeper  than  ih  percent,  it  is  not  possible  to 
deterioine  a  critical  value  for  steepness  of  slope,  except  as 
previously  mentioned  in  connection  with  length  of  watershed*  It 
would  appear  that  length  of  watershed  and  contour  divergence  are 
the  predominant  factors  influencing  erosion  from  cultivated  strips 
in  this  area*    Contour  divergence  in  the  Bedford  area  can  be 
attributed,  for  the  most  part,  to  the  presence  of  old  draws  and 
shallow  gullies  so  dissecting  the  fields  as  to  make  close  adherence 
to  the  contour  impracticable  when  inter-tilled  crops  are  grown* 

Althougji  the  data  in  table  16  appear  to  indicate  that  Bedford 
silt  loam  is  more  erodible  than  Hagerstown  silt  loam  under  strip 
cropping  practices,  this  fact  has  not  been  substantiated  by  detailed 
analysis  and  comparison  of  strips  on  these  two  soils  with  strips 
on  other  residual  soils*    The  apparent  differences  in  deposited 
soil  losses  shown  in  this  table  may  be  attributed  to  the  difference 
in  length  of  watershed  and  contour  divergence  associated  with  each 
of  these  soil  types  rather  than  to  any  pedo logical  differences* 
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Table  15«  Influence  of  length  and  steepness  of  slope  on  deposited 
soil  losses  from  all  cultivated  strips  on  Hagerstown  and  Bedford 
silt  loams*  1938 


Soil  type 

Length 
of 

watershed 

steepness 

of  slope*  percent 

0-i+ 

5-9 

Deposited  soil  loss«  tons 

per  acre 

feet 

Hagerstom  and) 

0-  99 

0#2 

U3 

0«6 

Bedford  silt  ) 

100200 

1*1 

3*1 

3«0 

loam  ) 

i^oo/ 

13*5 
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Table  16«    Comparison  of  mean  deposited  soil  loss  and  some  large 
deposited  losses  with  their  associated  influencing  factors. 
Cultivated  strips  on  Hagerstom  and  Bedford  silt  loams ♦ 


Soil  type 

Jfeasure- 
laent 

Depositee 

soil 

loss 

ini'luencing  factors 

Contour 
divergence 

Steepness 
of  slope 

Length 
of  slope 

Hagerstom) 
silt  loam  } 

Mean 

large -loss 
strips 

t/a 

1.1 

10.5 
8.0 

percent 
2.8 
8.0 
1.0 

percent 
8.9 
12.0 
7*0 

percent 
187 
228 
360 

Bedford  ) 
silt  loam  ) 

Ms  an 

large -loss 
strips 

U.9 

26.1 

15^ 

2.5 
2.0 
9»0 

7.2 
8.0 
8.0 

3h5 
366 

* 
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Since  practically  all  the  strips  reported  from  the  Bedford 
project  urere  8I4  feet  vride,  there  is  no  available  date  to  indicate 
any  critical  value  for  strip  Y/idth*    HoTrever,  the  analysis  of  data 
from  strips  on  other  residual  soils  indicates  that  no  difference  in 
erosion  from  cultivated  strips  betvreen  28  and  81+  feet  in  -width  may 
be  expected,  providing  all  other  influencing  factors  are  constant* 

The  lack  of  influence  of  strip  width  on  evident  erosion  is 
further  substantiated  in  the  report  of  the  Zanesville  Erosion  Ex- 
periment Station^* 

It  would  appear  that  the  conservation  practice  of  narrowing 
strips  will  not  alone  offset  steepness  of  slope  nor  length  of  water- 
shed so  long  as  the  rotation  remains  unchanged*    Regardless  of  strip 
widths  mder  any  rotation,  equal  amounts  of  clean-cultivated  soil 
are  exposed  in  a  strip  cropped  field*    Results  would  appear  to 
indicate  that  narrowing  of  the  cultivated  strips,  in  an  attempt 
to  achieve  more  effective  control  of  erosion,  should  be  accompanied 
by  an  increase  in  width  of  vegetated  strips*    This  would  probably 
be  best  accomplished  by  use  of  a  6-year  rotation,  involving  two 
vegetated  strips  between  each  cultivated  strip* 

From  this  cooperative  investigation  of  strip  cropping  on  Hagers- 
town  and  Bedford  silt  loams  on  the  Bedford  project  area,  the  following 
tentative  conclusions  appear  to  be  warranted: 

1«     Erosion  from  cultivated  strips  on  these  two  residual  soils 

seems  to  be  influenced  largely  by  length  of  watershed  and  contour 

divergence  • 

Progress  Report  of  the  Northwest  Appalachian  Soil  end  Water  Conservation 
Experiment  Station*    Zanesville,  Ohio* 


n 


I 
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2»     Althougji  the  effect  of  steepness  of  slope  cannot  be 
entirely  determined  from  these  soils,  the  fact  that  no  significant 
differences  7/ere  f oxmd  betvfeen  these  two  soils  and  li^skingum  soad 
Westmoreland  silt  loams  indicates  that    steepness  of  slope  can 
become  an  influencing  factor •    Even  on  those  slopes  greater  than 
5  percent  in  the  Bedford  area,  watershed  lengths  in  excess  of 
299  feet  caused  rapid  increase  in  evident  erosion* 

3#     Strip  width,  within  the  limits  of  26  to  Qh  feet,  does 
not  appear  to  materially  influence  the  effectiveness  of  strip 
cropping  where  a  U-year  rotation  is  used* 

U«      The  proportional  amount  of  cultivated  land  and  sod,  or 
other  close-growing  vegetation  on  the  watershed  above  the  strips, 
influences  the  erosion  control  effect  of  strip  cropping* 

5»  The  use  of  diversion  ditches  at  suitable  intervals  has 
proven  to  be  a  method  of  brealdng  long  slopes  and  increasing  the 
effectiveness  of  erosion  control* 

6m     Severe  previous  erosion  greatly  retards  the  effective 
control  value  of  strip  cropping* 

7«     Tfllhere  natural  draws  and  old  gullies  dissect  the  fields 
and  old  gullies  dissect  the  fields  and  malce  satisfactory 
adherence  to  contour  difficult,  the  use  of  sod  waterways  has 
greatly  increased  the  effectiveness  of  strip  cropping* 


«  » 


» 


« 
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Figure  51»    Contour  strip  layout  on  Cletus  0»  Fountain  farm*  Previous 
to  the  strip  cropping,  the  roadways  were  often  covered  -with  silt 
at  the  corner*    This  has  not  occurred  since  strips  were  established* 
Uote  sod  waterways  across  cultivated  strips* 
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As  evaluated  by  the  procedure  used  in  this  investigation,  100 
percent  control  of  soil  loss  was  attained  throu^  suitable  use  of 
sod  waterways* 

Physical  Accomplishments 

Ei^ty-di^t  farmers  cooperated  with  the  Service  in  the 
demonstration  program* 

These  farms  represented  8,669«U  acres*  which  was  3U«6  percent 
of  the  watershed  acreage*    Two  of  these  farms  have  been  lost  due  to 
death  of  owners,  tiro  on  account  of  change  in  ownership*    The  first 
agreement  was  signed  in  January  1956*    The  last  agreements  were 
signed  in  July  1937 • 

Today,  8U  cooperative  agreements  are  in  force,  covering  8,I|.76 
acres*    Because  of  weather  conditions,  time  necessary  to  make  changes 
and  other  uncontrollable  factors,  only  90  percent  of  the  plans  have 
been  completed*    The  estimate  of  technicians  is  that  approximately 
80  percent  of  the  cooperators  will  continue  with  plans  developed  by 
them  and  the  Service* 

Tables  in  the  appendix  show  respectively  the  degree  of  program 
establishment,  the  land  conversions,  the  summary  of  accomplishments, 
and  the  degree  of  practice  establishment  which  has  been  accon^lished 
to  date  in  the  area* 

Reference  to  existing  conditions  in  the  area  before  agreements 
is  represented  by  the  summary  of    conservation  survey  data* 
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Before  the  plans  were  made  on  the  85  farms,  3*072»5  acres  or 
57  percent  of  their  farm  acreage  was  used  as  cropland*  Today, 
l*7l+9»95  acres,  22  percent,  is  used  as  cropland  on  these  farms* 
See  Figure  32« 

I^ractically  all  acreage  which  would  otherwise  be  bare  through 
winter  is  now  protected  by  winter  cover  crops*    This  acreage,  in 
addition  to  cover  provided  in  rotations,  furnished  winter  protection 
for  99  percent  of    all  cropland* 

Rotations  on  farms  before  planning  were  very  indefinite  as  a 
rule*  Today,  all  cropland  is  farmed  under  rotations  approved  as 
satisfactory  for  erosion  control* 

As  is  shown  in  ^'igure  32,  35  percent  of  the  land  on  cooperating 
farms  was  in  pasture  before  planning*    After  5  years,  5U  percent 
of  the  land  is  in  pasture*    Although  approximately  500  acres  of 
cropland  were  converted  to  pasture,  510  acres  of  pasture  were  con- 
verted to  woodland* 

Contour  furrows  were  constructed  on  50  acres  of  pasture  in 
establishment  and  renovation  of  old  pastures*  None  were  in  use 
before  planning* 

Permanent  meadow  is  planned  for  973  acres  as  compared  with  135 
acres  before*    This  type  of  meadow  consists  largely  of  alfalfa- grass 
mixture  * 

Areas  for  wildlife  use  were  designated  on  39  acres  of  formerly 
idle  land« 
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Vyoodland  acreage  was  increased  18  percent,  the  major  portion 
of  which  was  con-verted  from  what  was  formerly  other  laod  and  pasture* 
New  planting  for  woodland  was  don©  on  160  acres* 

Figure  $3  shows  the  areas  which  were  covered  by  cooperative 
agreement  within  the  watershed*    The  effective  value  of  any  new 
method  or  practice  may  be  gaged  by  public  acceptance,  after  a 
deiQonstration  of  the  economy  and  usefulness  creates  a  desire  for 
that  thing*.  Farms  on  which  soil  conservation  practices  have  been 
adopted  by  non-cooperators  since  the  initiation  of  work  on  the 
demonstration  farms  are  indicated  by  lines* 

A  summary  and  ajialysis  of  the  physical  data  on  soils,  slopes 
and  erosion,  with  associated  land  use  and  erosion  control  practices 
before  planning  and  after  planning,  was  made  with    the  assistance 
of  Mr.  F«  V*  Smith    of  the  Farm  F&nagement  Division  of  Purdue 
Universiiy*    This  data  was  accumulated  from  8U  project  agreements* 
In  this  summary,  woods  pastures,  which  are  shown  in  agreements  as 
other  land,  is  included  under  pasture  acreage* 

In  the  appendix  will  be  found  data,  showing  relation  between 
slopes  and  land  use;  erosion  and  land  use,  before  and  after  planning* 
The  association  of  contour  stripping  with  soil  types,  slopes  and 
erosion  after  planning,  the  changes  in  land  use  by  slope  groups,  is 
shown* 


«  » 


Figura  j>^m 
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Economic  and  Social 

Cost  of  production  studies  on  cooperating  farms  on  this  project 
show  that  10  to  12  percent  more  time  is  required  to  perform  the 
farming  operations  on  the  contour*    This  additional  time,  however, 
is  balanced  by  increased  yields  on  practically  all  of  the  important 
crops*    In  most  cases  heavier  applications  of  soil  amendments  are 
being  used,  but  the  additional  unit  returns  more  than  offset  the 
extra  expenditure  for  labor  and  materials* 

Table  17  shows  the  average  com  and  hay  yields  on  15  cooperating 
farms  for  the  past  h  years,  and  the  increase  above  the  1933-35 
average  yields* 

One  reason  -why  the  program  has  been  acceptable  is  the  fact  that 
no  additional  machinery,  power,  or  labor    have  been  necessary  to 
execute  it*    In  fact,  many  farms    are  operating  with  less  labor 
because  of  a  more  even  distribution  of  labor  throughout  the  year* 

The  average  number  productive  man  work  units  per  crop  acre  has 
been  reduced  approximately  13  percent  during  the  period,  as  shosm 
by  records  on  15  farms  in  1936,  1937  and  1938*    The  total  digestible 
nutrients    per  farm  and  per  crop  acre  have  increased  about  29  percent 
during  the  period*    This  is  an  indication  that  the  program  has  con- 
tributed to  more  efficient  use  of  land  and  labor* 
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There  has  been  very  little  shift  in  liTrestock  since  the  be- 
ginning of  the  program,  as  shown  by  a  recent  survey*    This  is  due 
principally  to  the  fact  that  when  adjustments  were  made  in  land  use 
the  crops  produced  and  the  livestock  requirements  were  in  a  favorable 
balance  both  for  erosion  control  and  for  most  efficient  feeding* 
The  shifts  in  the  type  of  livestock  were  very  minor*    In  most  cases 
the  farms  were  ovsr-stocked  in  relation  to  the  types  of  feed  produced* 

^n  many  cases  the  annual  returns  to  the  cooperators  have  increased 
as  shown  by  3  years  of  financial  records  kept  by  cooperators*  Higher 
yields,  more  efficient  feeding  of  livestock,  higher  quality  feed, 
better  quality  livestock  and  production  of  lower  cost  feeds  have  all 
been  contributing  factors  to  the  maintenance  of  income* 

Improved  living  conditions  are  one  measure  by  which  to  gage 
favorable  results  of  the  program*    Observation  has  shown  that  many 
farms  have  new  appliances  in  the  home,  some  have  purchased  new 
cars,  buildings  have  been  painted,  and  fences  improved*    This  is 
not  true  in  all  cases,  but  on  the  better  demonstrations  the  cooperators 
report  their  farms  are  increasing  in  value  each  year  due  to  the 
complete  conservation  program*    Estimated  increases  in  value  over 
the  3-y©ar  period  of  agreement,  according  to  the  cooperators,  range 
from  5  to  10  dollars  per  acre*    Other  factors  which  have  been  con- 
sidered in  the  economy  of  soil  conservation  are  shov<n  in  a  report 
of  farm  management  studies  made  by  project  technicians* 
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Costs  of  Establishment 

Considerable  labor,  material  and  equipment  were  involved  in 
the  initiation  and  application  of  practices  designed  to  control 
run-off  and  erosion* 

The  extent    of  contributions  by  f armer-oooperators  and  the 
Soil  Conservation  Service  was  determined  largely  by  the  fact  that 
the  program  was  demons t rational,  educational  and  an  emergency*  Con- 
sequently, the  Service  contributed  a  large  percent  of  the  initial 
costs* 

Unit  costs  of  land  use  treatment  and  erosion  control  practices, 
the  percent  of  the  cost  contributed  by  cooperators  and  government 
and  the  estimated  cost  for  the    farmer  to  do  the  work,  are  shown  by 
data  in  the    appendix.  Summary  of  Unit  Costs* 

Tree  planting,  woodland  improvement,  farm  pond  costs  were  high 
due  to  type  and  inexperience  of  labor,  development  of  methods  of 
plsuiting  and  other  activities  were  slow» 

Ul\rSOL"VED  PROBLEI© 

A  great  deal  of  knowledge  has  been  gained  from  work  and  ob- 
servation of  results  of  establishing  the  program  on  this  watershed 
but  problems  have  come  to  our  attention  which  have  not  been  answered 
on  account  of  lack  of  time  and  equipment*    »>ome  of  the  questions 
have  arisen  in  other  places  and  answers  are    being  made  daily* 
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On  this  project  the  apparent  difference  in  erosiveness  of  sinllar 
soil  types  derived  from  pure  and  impure  limestone  has  not  been  explained* 
Bedford  silt  loam  derived  from  impure  limestone  is  more  erosive* 

The  value  and  methods  of  providing  more  organic  matter  in  soil 
as  an  erosion    control  practice  is  accepted  but  data  is  lacking  as 
supporting  evidence* 

The  establishment  of  meadows  is  a  problem  "sdiich  has  not  been 
solved  satisfactorily  since  work  has  been  in  progress  here*    %ls  has 
resulted  in  disrupted  rotations  and  less  effective  strip  cropping* 

The  uses  of  forage  are  becoming  a  problem  on  farms  where  Istnd  use 
classes  require  a  large  percent  of  acreage  in  erosion  resisting  crops* 
Research  should  be  done  along  this  line* 

Questions  concerning  the  use  and  application  of  strips  have  occurred 
frequently*    "^^ese  problems  are  being  solved  by  current  research  work* 

Areas  nrfiich  should  be  in  pasture  present  a  problem  in  land  use* 
if  the  area  is  inaccessible  to  water*    Ponds  are  expensive  and  un- 
satisfactory in  limestone  areas,  wells  are  frequently  inadeqviate, 
springs  are  dry  in  time  of  most  need* 

What  procedures  are  best  to  create  a  consciousness  of  the  serious- 
ness and  necessity  for  control  of  erosion  in  the  minds  of  farmers 
and  the  public  —  and  get  action?    Very  often  farmers  will    not  apply 
the  measures  Tshich  they  admit  are  necessary  and  effective  for  conser- 
vation farming*    Evidence  is  needed  badly  in  areas  of  this  kind,  to 
show  the  economy  of  soil  conservation  practices,  or  answers  to  the 
question,  'UVhat  will  it  cost?" 
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APPENDIX 
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STAi€)ARD  SYMBOLS  FOR  IMD  USE  lOPS 


A    -  Land  removed  from  cultivation 

:==B====B=rs=  Buffer  strips  (in 
exact  location  on  contour) 

F  -  Mew  woodland  plsuiting 

H  -  Wildlife  work 

L  -  Cultivated  or  rotation  land 

M  -  Permanent  sod  waterways 

N    -  Grasses  or  perennial  legumes 
for  hay 

0    -  Orchfiurd 

P    -  Pasture 

-  Woodland,  esta'blished  timber, 
protected  from  grazing 

WP  -  Woodland  pasture 

X    -  Idle  land 

Z    -  Miscellaneous  crops,  truck,  eto» 


□ 


Farm  buildings,  occupied 

Farm  buildings,  imoccupied 

School 

Church 

Pond 

Field  numbers 


^•h  Ac«  -  Field  area 


Public  road 
Private  road 


-0- 


.9  ©. 


-9- 


Present  permanent  fence 

New  fence 

Relocated  fence 

Old  fence  -  to  be  removed 
Crop  boundary  -  field  division 
Crop  boundsury  -  to  be  removed 
Farm  boundary  line 
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Table  18#    Average  nijinber  of  personnel  on  project  annually 


Classification 

Fiscal  years 

1955-36 

1936-37 

1937-581 

1938-39 

1939-UO 

Adininis  trativ© 

12 

12 

11 

6 

1 

Technical 

26 

19 

15 

11 

3 

L.A. 

0 

15 

h 

2 

0 

W»P«A«  man -days 

2,200 

13,600 

2,U35 

500 
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Table  30»    Data  on  informational  activities,  annual  report 


Acti-yity 

1956 

1957 

1958 

1959 

Visitors  to  project 

No. 

20 

15 

Fanners'  moetings  Est. 

No. 
Att. 

5 

i+15 

805 

3 

125 

2 
100 

Fanner  tours 

No* 

Att. 

6 
292 

21 

572 

13 

552 

Student  tours 

No. 
Att. 

0 
0 

0 
0 

1 

— ^ 

1 

6 

Iflo-Ties 

No* 

Att. 

80 

550 

Other  exhibits 

No* 
Att* 

— 

mm 

- 

6 
250 

B 

i;00 

Radio  talks 

No* 

0 

5 

2 

2 

Newspapers  Ave. 

No. 

Circ. 

2 

2 

h»koo 

2 

hskOQ 

2 

i4.,i}.00 

Press  releases 

No* 

9 

20 

50 

10 

Sign  marked  highway 

Mi. 

0 

0 

10 

10 

Daily  auto  traffic 

No* 

1,500 

1,500 

-  1 

- 
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Table  37*    Cost  of  treatment  per  acre  of  permanent  pasture*    Special  pastiire 

study 


Farm 
No. 

Acres 

Amount 

Cost 

Amount 

Cost 

imount              Lbs  < 

Cost 

Total 
cost 

1 

6.0 

$1.87 

200^  0-20-C 

^3.63 

Sw.  clover  I1..O 
Alfalfa  3*3 
Orchard  grass 
Alsilce  clover       2 #5 
K.  lespedeza  3*3 

12.60 

18.10 

2 

16.0 

1«8 

2.26 

17Qif^  0-20-C 

2.11 

Alsike  clover  1.8 
K.  lespedeza  3*^ 
Red  clover  1*7 
Alfalfa  1.6 
Timothy  2.8 
Redtop  1.0 

1.75 

6.12 

3 

10*0 

2.0 

2.50 

kOOf  0-20-C 

5.00 

Ky.  bluegrass  3 
K.  lespedeza  3 

•90 

8.14.0 

h 

3*0 

2.0 

2.50 

UOQf  0-20-C 
hS^  0-lU-£ 

5.30 

7.8O 

3 

2.0 

2.50 

300i^  0-20-C 

3.75 

6.25 

6 

13»0 

300^  0-20-C 

3.75 

Redtop  3 
Timothy  3 
K.  lespedeza  2 

•78 

i+.53 

7 

5.5 

2.0 

2.50 

UOC^  0-20-C 

5.00 

Timothy  3 
Redtop  3 
Ky«  bluegrass  3 
Sw.olover  3 
Alsike  clover  2 
W.  clover  0.5 
Sw.  clover  6 
Alsike  clover  3 

3.16 

10.66 

8 

17»0 

2.0 

2.50 

400^  0-20-C 

5.00 

Redtop  3 
Timothy  3 
lespedeza  3 
Alsike  2 

1.70 

9.20 

9 

26.1 

2.0 
5.0 

3*25 

300^  0-20-C 
200^  0-20-C 

Sw.  clover  6 
Alsike  2 
Orchard  grass  3 
neciuop  ^ 
Timothy  U 

2.52 

10.33 

10 

5.0 

2.0 

2.50 

i+OOj^  0-20-C 

5.00 

Alsike  clover  3 

•60 

8.10 

11 

8.8 

1«6 

2.00 

22^  0-20-C 

2.81 

Sw.  clover  2.3 
Alfalfa  2 
K.  lespedeza  2 

•79 

5. 60 

12 

U7.I 

1.U 

1*75 

250r  0-20-C 

3.12 

Sw.  clover  b 
Alsike  clover  3 
Orchard  grass 
Redtop  2 
Alfalfa  U 

3.28 

8.15 
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LAUD  USB  CAPABILITY  TABLES  AND 
REC0M\3Em)ATIONS 


2C6 


Table  39*    Land  use  capability,  Bedford  project 


Soil  or 
Soil  Group 

Slope 

Erosion 
classes 

Erosion 

Land  use  capability 

Group 

I 

Jl 

lEI 

IV 

V 

SOIL  GROUP  1 
Intermediate  to  Vw'-ell- 
drained  uplsjid. 

A 

o-5fo 

1,2 

slight 

X 

TJnTTTifll  "R'*   d  p ve  1  oDTripnt 

Tnodp»T*a.t© 

X 

Residual  from  limestone 
Bedford,  Dunnore-^, 

c»  1  T  V". 
SX  J-gilVi 

X 

HagerstoTm  silt  loams 
Intermediately  drained 

5,37,38, 

mo(ieraT<e 

X 

terrace-residual 

ocUlU.0  OUliC/    cLliU.  CulclXw 

X 

Tilsit  silt  loam, 
valley  phase 

BB 
3'12fo 

2 

slight 

X 

5,57,58, 
55,557 

moderate 

X 

558  ,i4. 

severe 

■  ■  - 

X 

i+7,U8, 
9 

severe  to 

very 

severe 

X 

C 

12-20^ 

2 

slight 

X 

5,57,55, 
557,58 

moderate 

X 

558,ii,l;7, 

i^8,9 

severe  to 

very 

severe 

^  

■V 

D 

2C^up 

2 

slight 

X 

all 

classes 

moderate 
to  very 

severe 

X 

Dunmore  silt  loam  on  BB  slope  —  erosion  5,57,55,557  -  has  capability  l^.. 

BB  slope  —  erosion  58,558jU  and  C  slope  38  erosion  —  capability  5« 

Erosion  classes  were  taken  from  planimeter  data. 
Classes  having  very  small  acreage  were  omitted. 

Cont, 
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Table  59.  Cont, 


SOIL  GROUP  2 
Imperfectly  drained 
light  colored  soils, 
clay  pan  developed 

Upland  soils,  Guthrie 
and  Lawrence  silt 
loams  • 

Second  bottom  or  ter- 
race soils,  McGarj'' 
and  Monongahela  silt 
loams* 

A-B 

1,2 

slight 

X 

A-B 

27,3 

moderate 

X 

SOIL  GROUP  3 

Deep,  windblown  soil 

Princeton  sandy  loam 

A-B 

2 

slight 

X 

BB 
8-12^ 

2 

3 

slight  to 
moderate 

X 

C 

12-20/0 

2 

3 

slight  to 
moderate 

X 

D 

20f^up 

2 
3 

slight  to 
moderate 

X 

SOIL  GROUP  li- 
Shallow  soils  less 
than  kO  inches  to 
rock,  well  drained, 
derived  from  lime- 
stone 

Eager s town  silt  loam, 
shallovf  phase. 

Hag ers town  stony 
silt  loam 

Residual  from  sand- 
stone and  shale. 

Muskingum  silt  loam. 

BB 
S'12/o 

2,3,37 

33 

slight  to 
moderate 

X 

c 

i2-2a/c 

slight 
moderate 

X 

D 

20>^up 

2,3,37, 
33,338 

slight 
moderate 

X 

Cont» 
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Table  39.  Cont. 


SOIL  GROUP  5 
First  bottom  or 
alluTial  soils. 

Huntington)  all 
Linside      )  textures 

Sweet  soils. 

A 

/,1,2 

slight 

X 

B 

2 

slight 

X 
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